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What a beautiful sight when citrus moves to market. And 
right now you can help assure hundreds of extra harvest 
dollars by just investing a few in Gold Bear pesticides. . . 
insecticides and fungicides. That’s why Gold Bear belongs in 
your market picture. 

Why Gold Bear? Two reasons: First the ingredients— 
the finest of the old, and the tested of the new . . . all selected 
for quality, potency and life in storage. 

Second — ever-watchful quality control of every ingredi- 
ent and process to assure you of trouble-free, uniform appli- 
cation and higher killing power with either liquids or dusts. 

Plan now to use Swift’s Gold Bear products... ever on 


guard for your crop dollars. Then relax . . . and collect at the 
market place. 
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Cold Hardiness In Citrus 
As Related To Dormancy 


WILLIAM C. COOPER 
Crops Research Division, Agricultural Research Service, USDA 
Presented at Florida State Horticultural Society Meeting 1959 


Introduction 
Seldom do su’, pronounced changes 


in nature occur as after a sudden freeze 
in a citrus grove. Trees previously 
alive and healthy are a picture of 
destruction on the following day; 
leaves and young shoots are limp and 
blackened as theugh burned by fire. 
Trees better able than others to resist 


the freeze stand out because they 
show little or no injury. How can some 
trees be more cold-resistant than 


others from which they do not differ 
obviously? 

The ability of some plants to with- 
stand extremes of temperature, in con- 
trast with the great sensitivity of 
cthers, is one of the oldest problems 
in plant science. Citriculturists and 
citrus breeders have been absorbed 
with this seeming paradox at one time 
or another the past 65 years. 
Sometimes the problem was forgotten 
during a decade or so of warm win- 
ters, but it was quickly revived by the 
destruction in a “test” 
1951 in the Rio Grande Valley of 
Texas and 1957-58 in Florida. 

Prior to 1951 the meager publisle/l 
information on cold hardiness of citrus 
was based on damage Observed in ex- 
perimental plantings that happened to 
exist at the time of freezes (4, 11, 12). 
While such observations are of value, 
the infrequent “test 
winters”—only about one in every 10 
—does not permit sufficient 


for 


year such as 


occurrence of 


readings 


for one to arrive at entirely sound 
conclusions. Earlier unpublished work 
by the author with detached leaves 


and twigs of citrus subjected to con- 
trolled freezing temperatures in small 
chambers at different times of the 
year was hard to interpret as it was 
not known whether the response of 
detached plant parts 
flect that of a tree in the field. In 
1951 following the severe freeze of 
January 31 in the Rio Grande Valley 
of Texas, a portable tree freezer, con- 
sisting of a freezing compartment 
5'x5’x5’ on wheels, was constructed 
(Fig. 1). This equipment permitted 
exposure of a young tree in the field 
to controlled freezing temperatures 
and permitted the comparison of cold 
hardiness of trees in a specific physio- 
logical state (5). 

Studies with this freezer showed 
that the cold hardiness of a tree is 


would = re- 


closely associated with the degree to 
Which the tree exhibits winter dor- 
mancy (8). It was found that the dor- 
mancy of the tree involves the cessa- 
tion of growth of cambium and roots 
ss well as of shoots (8). A tree may 
how no visible bud growth and ap- 
pear to be fully dormant, but investi- 
sation may show root-growth activity 
ind bark slipping throughout the tree 
(8). Trees also show various degrees 
of bark slipping from a more or less 
_ight dry bark to a ‘bark that is easily 
veeled from the wood and so succu- 


ent that water actually drips from 
it (S). 
The present paper presents some 


observations on the effects of air and 
soil temperatures on growth and dor- 
manecy of citrus in the Rio Grande 
Valley of Texas. The effect of various 
nvironmental factors and _ growth- 
regulating chemicals on control of 
lormancy is reviewed, with particular 
emphasis on results of experiments 
conducted in Texas in which the ex- 
perimental trees with various degrees 
of dormancy were tested for cold 
uardiness. In these experiments the 
‘old hardiness of the tree was 
sured by the number 
ow the point of injury of the non- 
lormant tree to which the tempera- 
iure of the tree must be lowered to 
produce injury. Any 
freezing (32°F) 


mea- 
of degrees be- 


temperature be- 
is to be consid- 
dangerous if continued long 
enough. Ordinarily, under the condi- 
tions of the tests with the portable 
ree freezer, no great damagys occur- 
red to a non-dormant tree unless 
temperatures dropped to 27° and 
were maintained at that point or 
lower for several hours. Then only 
foliage and fruit on trees with new 
growth were injured. In California 
foliage on fully-dormant trees has fre- 
juently indured without injury temp- 
eratures of 20° for several hours (16). 
The present paper is concerned only 
with trees injured at temperatures 
between 27 and 20°, over which 
range we are concerned with the de- 
gree of dormancy of the tree. Thus, 
we are primarily measuring the effect 
of dcrmancy on cold hardiness. 


ow 
ered 


Environmental conditions and 
growth-regulating chemicals applied 
to non-dormant trees may possibly 


also change physiological properties of 


the plant other than dormancy and 
thus affect cold hardiness. This must 
be accepted as a warning of the com- 
plexity of the problem. However, 
probably the main effect of these 
treatments in the tests described is 
on dormancy. To determine the true 
effects of these treatments on other 
physiological properties, fully-dormant 
trees should be used. 


Seasonal Growth and 


Dormancy 
Observations on growth presented 


in Table 1 represent both extension 
and radial growth of the top of the 
tree and general growth of the roots. 
Extension growth of new shoots was 
measured and these observations may 
be used as an index of bud dormancy; 
when no extension growth takes place, 
the buds are dormant. When exten- 
sion growth is shown, the buds are 
elongating into shoots. The observa- 
tions on radial growth represent in- 
creases in area of cross section of the 
twig, branch, and trunk This radial 
growth is used as an index of cambial 
activity. When no radial growth takes 
place, the cambium is assumed to be 
dormant. It was not feasible to ob- 
tain extension-growth measurements 
of roots, but by means of root obser- 
vation boxes (14) it was possible to 
ccunt white root tips at 2-week inter- 
vals. A white root tip indicates active 
growth; therefore the number of 
these white root tips is as an index 
of root growth. 

The data presented in Table 1 rep 
resent the mean of 12 Shary red 
grapefruit trees om sour orange root- 
stock in an orchard owned by Rio 
"arms, Monte Alto, Texas. These trees 
were planted in 1950 and the measure- 
ments covered the period of June 
1957 to May 1959. The orchard was 
under Bermuda grass sod from June 
until December 1957 and under clean 
cultivation for the remainder of the 
experiment. Air and soil tempera- 
tures, rainfall, and irrigation water 
supply to the grove also are shown in 
Table 1. 

Similar data on 12-year-old Red 
Blush grapefruit trees in an orchard 
nat Texas Agricultural Experiment Sta- 
tion, Weslaco, Texas were obtained. 
This practically duplicated data pre- 
sented for the Rio Farms orchard in 
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--- TENNESSEE'S INU =Z--THE NEUTRAL ZINC 
MANUFACTURED UNDER A PATENTED PROCESS - - - 


PROVEN SUPERIOR BY SUCCESSFUL CITRUS GROWERS 


-- Never a case of spray burn -- - Complete correction 
and prevention of zinc deficiency (Frenching) --- 


--Compatible with other spray materials - -- Residue 
on leaves held to a minimum -- - 
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Measured by any standard—judged by any 
detail—this new Hardie Duo-Fan Model No. 
DF-800, two-fan sprayer is the greatest and 
most advanced sprayer ever built. Not.only 
is it a bigger sprayer than ever before avail- 
able, but each and every part right down to 
the nozzle tips saves time, labor and cuts 
maintenance cost to the vanishing point. 
It simply is bigger and stronger than any 
spray job. 
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What other sprayer permits you to adjust 

rozzles, even change tips, easily and quickly 
= in the field, spray largest trees on BOTH 
sides of the row and meet the most gruelling 
tests with more than ample capacity and 
power? Growers everywhere, regardless of 
acreage, will thrill to the performance of this 
great sprayer. It marks the beginning of a 
new era in pest control. There is a Hardie 
dealer near you. Ask him for a demonstra- 
tion. Write for literature. 


Hardie DF-520 includes 
the same advanced features 
as the DF-800, with over 
62,500 cubic feet of air 
per minute. 


- _ MANUFACTURERS OF: 
Agricultural Sp rayers Fe £3. le 
High Pressure Pumps end tay 
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HARDIE 


97,500 


CUBIC FEET OF AIR PER MINUTE 





TMT Tee C3 
PRICELESS ADVANCEMENTS 


Hardie patented two-fan assembly. 
Two, 40 inch axial flow fans mount- 
ed with blades opposed on a single 
shaft, delivering 97,500 CFM plus. 
Approximately 30% more air vol- 
ume than a conventional single 40’ 
fan. Covers more acres per hour 
than any other make of sprayer. 


36 nozzles—18 on each side—for 
discharge on either or BOTH sides. 
Each nozzle can be easily and 
quickly adjusted in the field for 








any desired spray pattern. Nozzle tip sizes easily changed in the field 


Rugged, powerful 501 Cubic Inch Heavy Duty engine designed for long, 
sustained operation. 50 gallon oversize gasoline tank [runs all day without 


refilling]. L-P gas engine available 


New, big oil cooler—cuts oil cost. 


Long life, oversize, tube and fin rad: 
iator gives 15% to 20% more cooling. 


All-new stainless steel Hardie-Kiad 
Tanks, stainless agitator shaft, 
stainless agitator paddles, stainless 
drive tube, all stainless interior 


piping. 
Transmission assembly of tremen- 
dous strength. Direct drive to fans. 


Fan bearings completely protected, 
easily lubricated. 


Write today for illustrated literature. 
Use the coupon. 





PEST CONTROL heehee roe moe? NAME.... 
* SOLD AND sServiceo Bt “7 ADDRESS 
CHV. cece 


AIRCRAFT TYPE 
REMOTE CONTROL 





DEPENDABLE... 
PROVEN 


Heavy duty con- 
struction, simple 
design, easy to 
operate. Controls 
throttle and spray 
delivery on one or 
both sides. 


The Hardie Manufacturing Co., .Inc. 
Dept. Cl 
Wilkes-Barre, Pa. 


Please send me Duo-Fan Sprayer data. 
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Cold Hardiness In Citrus 


As Related To Dormancy 
Continued from page 3 


Table 1 and are not presented in this 
paper. 

The data in Table 1 reveal that ex- 
tension growth of shoots is intermit- 
tent with growth periods occurring 
in the early spring (February and 
March), late spring and early summer 
(May and June), and late summer 
and fall (August through October). 
Growth interruptions, or dormant 
periods, occurred in April, July, 
November, December and January. In 
contrast, radial growth of branches 
and twigs was continuous except for 
a brief period in the winter where 
shrinkage oecurred. Radial 
in the trunk was continuous 
but at a slower rate in the winter 
than at other times. Radial growth 
was slowed also during July, but it 
did not cease during the summer. 
The maximum period of radial growth 
occurred in August and September. 

Root growth was also continuous. 
The minimum rate generally occurred 
in the winter, but in some instances 
the rate of root growth was low dur- 
ing July and August. The period of 
maximum root growth usually occur- 
red in the fall 

These results clearly indicate that 
in the Rio Grande Valley periods of 
bud dormancy occur in the spring 
and summer as well as in the winter, 
The winter period, however, is usually 
more prolonged than the spring and 
summer periods. W4nter bud _ dor- 
mancy is usually accompanied by 
cambial dormancy in the twigs and 
branches but not in the trunk. Root 
growth occurred, though at a 
slower rate during the winter. There- 
fore, it is concluded that trees under 
Rio Grande Valley conditions are not 
fully dormant during the winter. 

The trees received adequate irriga- 
tion water or rainfall during the 2- 
year period of these observations, and 
none of the semi-dormant periods can 
be attributed to drought. The winter 
dormant periods, however, are assoc- 
iated with mean minimum air temper- 
atures near 40°F. and mean minimum 
soil temperatures at 12 inches of 55° 
to 66°. The warmer environment sur- 
rounding the roots as compared with 
that of the tops of the trees probably 
accounts for the lack of dormancy in 
the roots as compared with the par- 


some 
growth 


also 


tial dormancy of the tops of the 
trees. 
The influence of temperature on 


the growth of citrus is illustrated by 
the reactions of germinating seeds 
and young seedlings of various citrus 
species exposed to constant tempera- 
tures (1, 9, 13). The critical tempera- 
ture for extension growth of shoots 
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INDUSTRY 


and roots of grapefruit is approxi- 
mately 50°F (10), Thus, in all prob- 
ability the prolonged winter dormancy 
of the buds of the grapefruit trees in 
the orchards described herein is 
caused by the 50° or below night air 
temperatures, while the continued 


January, 196) 


growth of roots is permitted by the 
warm soil temperatures. In California, 
where winter night air temperatures 
are generally in the low 40°’s and 
soil temperatures are near 50°, roots, 
buds, and cambium are dormant and 
Continued on page 10 





Table 1. Seasonal growth and dormancy of Shary red grapefruit trees on sour orange 
rootstock at Monte Alto, Texas, as related to air and soil temperatures 
Root 
Air Seil Extension growth 
Year Temperature Temperaturez Rain growth (white 
and Mean Mean Mean Mean of new Radial Growths root 
Month Min. Max. Min. Max. Irrigation shoots Trunk Branch Twig tips) 
oF oF oF oF in, cm. cm2 mma mm2 No. 
1987: 
June 69 91 81 82 2.7 5.0 4.3 39.4 2.28 28 
July 73 96 84 84 4.0 0 1.3 21.0 -74 6 
Aug. 73 100 82 85 5.0 10.0 1.8 21.9 2.50 3 
Sept. 69 98 78 88 4.0 1.0 3.6 27.2 2.58 21 
Oct. 60 91 68 82 4.2 5.0 3.9 29.8 2.13 208 
Nov. 40 82 62 67 3.0 0 1.9 eaet -1.20 274 
Dec. 39 80 66 71 4,0 0 4 - 1.8 © 12 154 
1958: 
Jan. 40 80 56 62 12.0 0 1.2 - 1.5 64 44 
Feb. 42 80 62 67 0 9.6 1.4 9.8 -92 23 
Mar. 45 86 66 70 5 26.2 1.6 6.3 2.55 30 
Apr. 55 92 72 78 4.0 0 3.6 33.1 2.73 49 
May 66 93 80 82 5.7 21.2 4.2 35.5 2.338 52 
June 74 95 R2 84 6.7 8.8 8.7 34.4 5.11 50 
July 70 93 84 88 6.9 0 2.7 18.2 3.58 86 
Aug +4 94 RR 90 4.0 1.0 7.4 49.1 6.05 87 
Sept. 75 92 81 89 9.5 1.0 8.1 52.3 5.50 122 
Oct. 70 70 7.1 7.0 3.3 $8.4 3.20 44 
Nov. 57 82 738 74 1.9 0 2.5 18.8 66 146 
Dec. 39 80 66 66 Bet 0 8 3.3 1.14 55 
1958: 
Jan. 35 75 61 64 2.2 0 & oe & -03 88 
Feb. 43 80 56 65 0 5.2 5 5.2 i 36 29 
Mar. 47 87 65 68 4.0 45.1 1.3 aan 1.73 17 
Apr. 52 90 66 66 0 0 2.7 10.2 2.12 30 
May 67 91 74 76 4.2 5.0 3.8 29.3 2.76 19 


1—All growth data represents the mean value 
2—-At 12-inch depth. 
3—-Increase in area of cross section since the 


for 12 trees. 


last reading. 
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1960 Ylorida Citrus Exposition 
Ju Winter HAauen, 


The theme of the 1960 Florida 
Citrus Exposition to be held in 
Winter Haven again this year, Jan. 
16 through Jan. 23; will be built 
around this historical story of the 
growth and development of Florida’s 
No. 1 agricultural industry. The 
story will run the gamuet of the 
antiquated hand operations of yester- 
year down to the present day when 
space age techniques have far re- 
moved the production of Florida’s 
great citrus crop for any sembl- 
ance of its one-time laborous and 
primitive prodecdures. 

The theme of this now multi- 
million dollar industry is referred 
to as the “inside story” of this 
extraordinary development, and 
artists and workmen are now put- 
ting the finishing touches on this 
36th annual presentation of the 
industry. 

The exposition dates were set 
to coincide with the National Can- 
ners Association convention to be 
held at the same time at Miami 
Beach. According to Ben Hill Grif- 
fin, Jr., president of the Exposi- 
tion, in order to enable conven- 
tion delegates to make a _ post-con- 
vention tour of the citrus belt and 


the Exposition on Jan. 21 and 
Jan. 22nd. 
Included in this group will be 


citrus buyers, retailers, chain store 
executives and others who deal di- 
rectly with the buying public, and 
who will be able to see the spectac- 


tular developments of the industry 
in the past few decades. 
Highlights 

Highlights of the coming Exposi- 
tion will include the annual Citrus 
Queen contest with more than 20 
Florida beauties competing for the 
title now held by Miss Sandra Free- 
man of Jacksonville. This compe- 
tition will begin on Jan. 18 and 
will be climaxed at the annual 
Coronation ball to be held the 
evening of Jan. 20. 

On Jan. 21 the NCA group and 
processors from all over the state 
of Florida will gather for the Can- 
ners Day luncheon and on the fol- 
lowing day leaders representing all 
phases of Florida’s agrarian econ- 
omy will be in Winter Haven to at- 
tend the Agricultural Day luncheon. 
Nationally known authorities are to 
be featured speakers at both these 
events which will be held in Mayo 
Hall. 

On Friday afternoon Jan. 22 more 
than 2000 persons are expected to 
attend the annual Fruitman’s Din- 
ner which will be held that after- 
noon. 

The Annual featured Press 
Breakfast is scheduled to be held 
on that same night, with representa- 
tives of the press, TV and radio 
from every section of Florida. 

Each day’s activities at the Ex- 
position will be climaxed nightly, 
with a gigantic display of fireworks 
on the shores of Lake Silver, 


ana. 16-23 


Schools Closed 

The big annual Florida Citrus 
Exposition parade will be held on 
Monday, Jan. 18 at 9:30 in tthe 
morning. Schools in Polk county 
will be closed for the day and it 
is expected that some 40,000 stu- 
dents are expected to join adult 
members of their families in see- 
ing the parade and in participating 
in other entertainment features of 
the Exposition. 

“On The Go” Show 

The 1960 Florida Citrus Exposi- 
tion also gets an added publicity 
break from Jan. 18-22 before a 
nation-wide television audience of 
nine million persons. 

With the aid of the Florida Cit- 
rus Commission, the Columbia 
Broadcasting System will originate 
its daily “On The Go” show from 
the heart of the citrus belt. The 
additional costs of video-taping the 
show in Florida, estimated at about 
$40,000, will be paid by the Florida 
Citrus Commission. 

“On The Go,” narrated by Jack 
Linkletter, son of Art Linkletter, 
also will tape shows at Cypress 
Gardens and one at the Boca Raton 
Club. 

The invitation to the NCA group 
to tour the citrus belt brought out 
a new type of programming by the 
Florida Citrus Exposition. 

Under the direction of John A. 
Snively, Jr., the entertainment com- 

Continued on page 28 





Control russeting with DITHANE Z-78 (zineb) 


DitHaNe Z-78 is the only zineb with nearly six vears of 


proof that it can help vou produce brighter fruit and give 


Chemicals for Agriculture 
you positive, long-lasting control of rust mites, greasy FR] HRA =& HAAS 
spot and russeting. Used in vour dormant or post-bloom tae eros 


sprays, DiTHANE Z-78 will give your groves longer-lasting WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
protection than any other rust mite control program. Be 


sure to obtain thorough coverage at the recommended 
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NOW! Frost Protection 
with fine TROPIC BREEZE WIND MACHINES 


PROTECT YOUR CROP WITH “TROPIC BREEZE” WIND MACHINES 
{ 





Already this year, sub-freezing temperatures have been experienced 
in parts of Florida. Luckily, damage to crops has been slight. But, 
if you are not lucky, the next sudden frost could wipe out your efforts 
for the season and cost you many thousands of dollars. 


FROST DAMAGE CAN BE CURBED 


You don’t have to trust to luck when your crop is protected by TROPIC 
BREEZE wind machines. Utilizing the natural air inversion generally 
found on cold, clear nights, these machines bring warm air down from 
the upper levels and mix it with the cold air at ground level. Temper- 
atures are brought above the danger point preventing or greatly mini- 
mizing frost damage. These machines have been in use for over 2 
years in California and in the past two years have proved their value 
to a number of Florida growers. Years of tests by universities and 
by the Florida Frost Warning Service have proved that they can 
effectively protect against killing frost. 





















ECONOMICAL, SURE PROTECTION 


TROPIC BREEZE wind machines offer you the most economical means 
of frost protection that is available. Covering areas of up to 20 acres, 
their operating costs are small compared to heaters, firing or other 
means used in trying to protect the same area from frost damage. 
Labor costs are cut to a minimum—one man can supervise the opera- 
tion of all the machines in a grove. You simply start them and iet 
them run—no need to keep up a continuous round of refilling pots or 
replenishing fires. The machines 
utilize only 5 gallons of gasoline 
per hour which is stored in either 
55 or 200-gallon tanks. 


ORDER NOW— 
ONE WEEK DELIVERY 


Forget your worries about killing 
frost—relax—secure in the know- 
ledge that you will have protection 
for your crop the instant it is re- 
quired with a TROPIC BREEZE 
wind machine. Don’t wait until 
the next cold period descends— 
call now and have TROPIC 
BREEZE wind machines installed. 
Delivery and installation can be 
made within a week for all stand- 
ard models. Electric powered 
models a little longer. Call us in 
Lakeland at MUtual 2-1125, or 
write to the address below. 
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Cold Hardiness In Citrus minimum temperature inducing in- of the Meyer lemon. This greater cold 
As Related To Dormancy cipient injury to irrigated grapefruit hardiness of the Meyer lemon than 
Continued from page 6 trees in the tree freezer was 27°; of the grapefruit was associated with 


thus such trees lost their cold hardi- a less active cambium in the former 
ness. At the same time the minimum than in the latter. The bark on the 
temperature inducing incipient in- trunk of the Meyer lemon became 
Effect of Drought On jury to non-irrigated trees was still 23 tight and could not be peeled, while 


Dormany and Cold Hardiness for grapefruit but had dropped to that on the grapefruit could be sep- 
The more or less inactive cambium 


in the grapefrut trees described prev- 


ile trees may be considered as fully 
dormant. 


20.5° for Meyer lemon. Thus, during arated from the wood. 


: January there was no change in the On February 12, three of the 
iously is typical of that of 88- to 12- . : hams % si 
- cold hardiness of non-irrigated grape- Meyer lemon trees were _ irrigated. 
year-old trees in the area. In all parts a . , ‘ oe re 
' ' einen: iim eam fruit trees, but there was an increase One week later buds were beginning 
of younger trees, however, -am- 5 : : 
y B 3 : : of 21% degrees in the cold hardiness Continued on page 27 
bium usually remains active all win- 
ter if adequate soil moisture is pro- Table 2. Bud growth and bark slipping in large limbs and twigs of 3-year-old Red Blush 
- i wey grapefruit trees on sour orange rootstock during December, January und part 
vided even though the buds are dor- of February. (Adapted from Cooper, et al (8)) 
mant (8). Results by Cooper (8) (re- vs : 
; ‘ " Bud-growt@ score Bark-slipping score 
. £ ) , ¢ 
produced in Table 2)) show that buds ae ah abaervetion (0 to 5)1 (0 to S)2 
of 3-yearold Red Blush grapefruit . , - 
trees irrigated on December 4 remain Dec. 1 0 5 
dormant during all all of December Jan. 1 0 2 
and the first half of January. They a 0 9 
began to break during the third week j ot . ; 
an. 2 2 
in January and shoot elongation took 
Feb. 1 3 i 


place in late January and early Feb- 
ruary. Cambial activity (as indicated Feb. 7 5 5 


by bark slipping) in the trunk re- 1—0, buds dormant; 1, buds just breaking; 8, buds 'y inch long; 5, buds 2 or more inches tong. 
mained at a high level all winter. 2—0, bark tight; 2, bark barely peels; 5, bark peels easily and is succulent. 





The bark in the twigs and large limbs 
peeled slightly less readily during 
December and early January, but at 
no time did the bark fail to peel read- 
ily except on occasional limbs on sev- 
eral trees. In early February follow- 
ing the flush of bud growth, the bark 
on the twigs and large limbs peeled 
very readily and was visibly succu- 
lent 

Further experiments by Cooper (8) 
show that until mid-January bud 
growth and bark peeling of grapefruit 
and Meyer lemon trees not irrigated 
cn December 4 followed the pattern 
described for the irrigated grape- 
fruit trees. During the next 3 weeks 
the buds remainc. dormant, and 
cambial activity in all parts of the 
trees decreased instead of increasing 
as in irrigated trees. On February 7 
the bark of the Meyer lemon trees 
failed to peel and appeared completely 
dormant, while that of the grapefruit 
trees peeled with difficulty. Thus, 
withholding irrigation water during 
this particular winter period caused 
a low level of cam'bial activity in the 
top of the tree during late January 
and early February. 

The cold hardiness of these trees 
was not tested in the portable tree 
freezer until early January. At this 
time the minimum _ temperatures 
causing injury to both irrigated and 
non-irrigated grapefruit trees was 
23°F. If 27° is used as the base value 
for the injury point of a non-dormant 
tree, these partially-dormant grape- 
fruit trees in early January had 4 
degrees of cold hardiness. In early 
February following the flush of bud 


growth and increase in cambial figure 1. The portable tree freezer in place over a 3-year-old grapefruit tree. | 
activity in the top of the tree, the The door of the freezer is open to expose the tree to view. 
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Seasonal Changes In 
Florida Tangelos 


By PAUL L. HARDING, principal plant pathologist, MILLIARD B. 
SUNDAY, biologicai science technician, and PAUL L. DAVIS, chemist, 
Biological Sciences Branch, Marketing Research Division, Agricultural 


Seasonal changes and vari- 
principal commercial 
varieties of tangelos (Citrus reticulata 
ee The 
varieties included are Orlando, Thorn- 
ten, Minneola, and 


yearly 
ations for the 


paradisi) are presented. 


Seminole, Chemi- 
charac- 
determined and _ the 
data correlated with palatability tests. 

These tests provided a ‘basis for the 


cal constituents and physical 


teristics were 


establishment of 
ity at 
tangelos. 


standards of matur- 


harvest for these varieties of 
The 
October to February for the four crop 


1952-53 to 


test period was from 


years 1955-56. The groves 
were chosen to represent’ typical 
plantings in Florida. The rootstocks 


included Auran- 


tium), Cleopatra tangerine (C. reticu- 


sour orange (Citrus 
lata), rough lemon (C. Limon), sweet 
sinensis), Rusk citrange 
trifoliata X C. sinensis), 
lemon (C. Limon). 


orange (C. 
(Poncirus 
and sweet 

The Orlando reached maturity first 
and Seminole last; Thornton and Min- 
neola intermediate. To 
g00d quality, a 


were insure 


eating marketing 
standard was established having vary- 
ing requirements through the season. 
A nomograph was 


devised for easy 


calculation of market ac- 
standard 


scale of 


minimum 
This 
sliding 


ceptability. provides 
acceptability 


changes in 


for a 


based on seasonal solids 


and acids and in the _ solids-to-acids 
ratio. 
Early season fruit must have a 


minimum of 9 percent total solids and 
a minimum ratio of solids to acid of 
10 to 1. 
minimum total solids requirement de- 
creases and the minimum total solids 
to total acid ratio increases. The qual- 
ity and quantity of fruit reaching the 
consumer can easily be controlled by 
adjustment of this standard. 

The weight of total soluble solids 
increased and the weight of total acid 
decreased during the marketing sea- 
son. These factors, together with the 
resulting 


As the season progresses the 


solids-to-acid ratio, 


with the 


were 
closely associated palata- 
bility ratings. 

Ascorbic 
tration 


acid (vitamin C) conce- 
showed no marked tendency 
to fluctuate during the season. Active 
acidity gradually decreased as the 
tangelos ripened 

Both the volume of juice and weight 
of the fruit increased during matura- 


Marketing Service 


tion and tended to level off or de- 


crease slightly after prime _ eating 
quality was reached. 

Degreening was associated with 
maturation and took place rapidly 


during the October’ to 


period. 


February 


reached the 
consumer ac- 


By the time the fruit 
minimum standard of 
ceptability the color of the flesh was 
yellow-orange to orange for Orlando, 
Minnecla, and Seminole tangelos, and 
yellow for Thornton. Flesh 
texture of all varieties was good at 


tannish 


this time. 

Variation with 
stock was not as pronounced as that 
associated with Orlando 


associated root- 


variety. For 


tangelos, total solids, total acid, and 
palatability ratings were higher in 
fruit from trees on Cleopatra root- 


stock than in fruit from trees on some 
of the others, such as rough lemon. 

Yearly variations in fruit charac- 
teristics were associated with rainfall. 
Fruits produced during a _ relatively 
wet season were heavy and had a 
high volume of juice; the juice had 
low total total acid. Dur- 
ing a relatively dry season the fruits 
were relatively light and had a low 
volume of juice. However, the total 
total acid, and _ solids-to-acid 
ratio were high. 

The Orlando, Minneola, and Sem- 
inole tangelos resemble the tangerine 
parent in many respects, 
total solids content, ascorbic acid con- 
centration, active acidity, and rind 
color. The Thornton tangelo resembles 
the grapefruit parent in total 


solids and 


solids, 


such as 


solids 


content, ascorbic acid concentration, 
and color of the rind. 
Introduction 


Tangelos (Citrus reticula X C. para- 
disi) are grown in Florida and mar- 
keted as specialty fruits. They are 
important items in the gift box trade 
which comprises about three million 
pieces, but in recent years commercial 
marketing of tangelos on the carlot 
basis has become even more impor- 
tant. Within 29 years, 1928 to 1957, 
nearly 400,000 tangelo trees, enough 
for planting over 5,000 acres, were re- 
ported to the Florida State Plant 
Board inspector as having been moved 
from Florida nurseries to Florida des- 
tinations (14). During the 1957-58 
season, about 250,000 packed 4/5- bu- 


shel boxes of tangelos were certified 
by the Florida Inspection Service (6). 


Tangelos comprise a group of citrus 


fruits which are hybrids of the tan- 
gerine, or mandarin orange (Citrus 
or pummelo (C. paradisi and C. 


reticulata), with either the grapefruit, 
grandis) (21). The used in 
this investigation, were 
crosses of Citrus reticulata X C. para- 
disi. 


tangelos 
however, 


The name tangelo is a combination 
of the first syllable of tangerine and 
the last three letters of 
The first 
group of fruits were made by Swingle 
at Eustis, Fla., in 1897. 


pummelo. 


crosses giving rise to this 


Other crosses 


were made by Webber in 1898. An- 
other series of crosses by Swingle, 


Robinson, and Savage (17) cover a 
period from 1908 to 1912. This plant 
breeding work principally 
at Eustis and Glen St. Mary, Fla., by 
scientists of the U.S. 


was done 
Department of 
Agriculture. 

In this investigation the fruit devel- 
opment and compositional changes of 
the principal 
studied 


sons 1952-53 to 


varieties of tangelos 


were during marketing 
1955-56. From the re- 


been possible to 


sea- 


sults, it has 
lish minimum 
correlating 


estab- 
maturity 
physical 


standards by 
measurements 
and chemical constituents with palat- 
ability ratings of the fruit. Practical 
standards were set up on a sliding 
scale. For example, early in the season 
a minimum of 9 total solids 
and a minimum solids-to-acid ratio of 
10 to 1 is required, while for late sea- 


percent 


son fruit the requirements are a mini- 
mum of 8 percent total solids and a 
minimum solids-to-acid of 10.50 
to: i, 

This study is a part of a broad pro- 
gram of research aimed at improving 


ratio 


market efficiency, and expanding mar- 
kets for farm products. 

Description of Orlando, Thornton, 
Minneola, and Seminole Tangelos 
And Their Rootstocks 
Tangelo varieties vary widely in 
tree and fruit characteristics. The 
trees are vigorous, usually attaining 
standard orange tree However, 
it is mainly the fruit characteristics 
that interest the grower, shipper, and 
consumer. The different kinds of tan- 
gelo fruits vary considerably in size, 
shape, color of rind and flesh, flavor, 


size. 
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and date of maturation. Webber (21) gerine and grapefruit (16, 17). It dates 
points out that in general, tangelo back to crosses made by Swingle and 
trees produce fruits about the size of Webber in 1897-98 at Eustis, Fla. 
the common sweet orange. Swingle, Robinson, and Savage state 

The fruits exhibit a tendency to be that “the original records of the 
slightly drawn out at the stem end or sroup of hybrids giving rise to the 
necked. Tangelo fruits are usually Thornton tangelo were lost, so that 
highy colored—-the Orlando, Minneola, the pollen parent is not definitely 
and Seminole, bright orange; Thorn- known. As many of the sister hybrids 
ton, bright yellow. They are aromatic, ‘Show unmistakable tangerine charac 
richly flavored, sprightly acid, only teristics, however, it is safe to say 
slightly bitter, and very juicy. The that this fruit is a tangelo with grape- 
rind is usually smooth or slightly fruit the known seed parent” (17). 
bumpy, thin, comparatively loose and The fruit attain prime eating qual 
easily removable like that of the ity in January and February, although 
tangerine. harvesting begins in December. The 

The Orlando tangelo (formerly Thornton is unusual in appearance in 
known as “Lake”’) is the result of that the rind is soft and thick, some- 
the cross, Bowen grapefruit X Dancy What wrinkled and pebbly, and tlie 
tangerine, with the latter as the pol- cclor of the rind and flesh is yellow 
len parent (17, 18, 21). Orlando is orange. The fruits range in size from 
one of the earliest maturing tangelos about 2-8/16 to 3-2 /16 inches and are 
and harvesting usually begins in early flattened at the blossom end and 


November. However, prime eating ‘Slightly tapered at the stem end. 


quality is not reached until January. ‘Seeds range in number from 10 to 25 
The fruit is attractive, highly colored, per fruit. 
deep orange to almost tangerine red, The Minneola tangelo is the result 


and has a thin rind, which is slightly of a cross in which the Bowen grape- 
pebbly but not rough. They are fruit was pollinated with pollen from 
about the size of tangerines, the av- the Dancy tangerine (17,21). The 
erage diameter being from 2-5/16 to fruit reaches prime eating quality in 


3-2/16 inches. The fruit is slightly January and February, although har- 


flat and contains 10 to 12 seeds. vesting begins in December. The 
The Thornton tangelo is believed to} Minneola is probably the most at 
be a result of crosses between tan- tractive of the tangelos, and when 





We call it a “Junior Unit’... 


it does a MAN-SIZE JOB 


Down go costs and up go profits when the fme 
Junior Unit line of equipment goes to work for 
gift pack shippers. Every unit in the Junior Line 
has all the design and construction features of 
larger commercial packing house equipment. 
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fully ripe the color of the rind is deep 


reddish orange. The fruits are medium 


large in size and range from 2-5/16 


to 


larg 


at 
end 
but 
The 


3-6/16 inches in diameter or 
er. They are somewhat flattened 
the blossom end, and the stem 
of the fruit is slightly raised 
does not form a distinct nipple. 


» fruit contains 7 to 12 small 


seeds closely grouped at the center. 


T 


he Seminole tangelo, like the Or- 


lando and Minneola, is a result of 


crosses between jowen = grapefruit 


with pollen from the Dancy tangerine 


(17, 


ing 


21). The fruit reaches prime eat- 
quality in February or March, al- 


though harvesting ‘begins in January. 


This is one of the most attractive of 


the 


pea 


tangelo fruits, and in general ap- 


rance is more like a highly colored 


orange. Fruit size averages from 
about 2-8 /16 to 3-2/16 inches in di- 


ameter. The rind is thin, smooth, and 


glossy with a tendency to crease. 


Seeds are numerous, 20 or more, 


short, plump, and closely grouped at 


the 
tart 
the 


T 


on 


center. The flavor of the juice is 
and sprightly which accounts for 
late marketability. 

angelos have been grown chiefly 
sour orange (Citrus Aurantium) 


rootstock. However, because of the 


susceptibility of sour orange to the 


virus disease tristeza, this rootstock 


is losing favor. In recent years there 
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has been fairly large-scale planting of 


tangelos on rootstocks of Cleopatra 


tangerine (C. reticulaca, referred to 
hereafter as Cleopatra), rough lemon 
(C. Limon), and sweet orange (C. sin- 
Rusk Citrange 
foliata X Citrus sinensis, referred to 
hereafter as Rusk) 


ensis). (Poncirus tri- 
rootstock is also 
used in a limited way in Florida. 


During the 5 months, October 


through February, marked physical 
and chemical changes occur in the 
fruit. Tangelos, like oranges and 


grapefruit, do not improve in palat- 
ability after harvest. Since they con 
tain practically no starch, they do not 
undergo marked changes in composi- 
tion after being picked from the tree, 
as do apples, pears, mangos, and ban- 
anas. 

The degree of maturity of tangelos 
at the time of harvest is the most 
factor determining their 
eating quality. They owe their sweet- 
ness to natural sugars contained when 


important 


they are picked and it can readily be 
understood that they should not be 
harvested until they are ripe. It is 
recognized that other factors, such as 
weather fertilizers, 
cultivation, spraying, and dusting, may 
also affect eating quality. Some ob- 
servations regarding the effect of rain- 
fall were made in 
this investigation. 
Materials and Methods 

Selection of Plots and Samples 

The varieties studied 
commercially important 
do, Thornton, Minneola, and 
inole. The commercial 
for fruit sampling 
represent plantings 
in Florida. They were located in the 
central and ridge districts on sandy 
soils relatively low in organic matter, 
and in the west coast Bradenton-Terra 
Ceia districts where the soils have a 
relatively higher organic matter con- 
tent. 

In each of these districts the tan- 
gelos in the plots were on the follow- 
ing rootstocks. Six different groves of 
Orlando rough 
lemon, 10 on sour orange, 4 on Cleo- 
patra, 3 on Rusk, and 1 on 
lemon. Three different groves. of 
Thornton’ tangelos rough 
lemon, and three on Cleopatra. Two 
different groves of Minneola tangelos 
were on rough lemon, three on sour 
orange, two on Cleopatra, and one on 
sweet different 
inole tangelo groves were on sour or- 
ange and one on Cleopatra. 


conditions, soils, 


connection with 


were the 
Orlan- 
Sem- 


ones 
groves used 
were selected to 


average tangelo 


tangelos were on 


sweet 


were on 


orange. Three Sem- 


The sample groves ranged in age 
from 5 to years. 
Most of them were mature but none 
were considered old for citrus trees. 
All the groves were in good condition 
and had received normal culture, fer- 


approximately 25 
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tilizer, and treatments. The 
trees showed no evidence of deficiency 


spray 


disorders. 
The tests started the first 


week in October and continued until 


were 


January or February, at which time 
some of the fruit was showing signs 
of senescence as indicated by creas- 
ing, puffiness, separation of the flesh 
from the rind, drying out of segments, 
and dropping from the trees. 

Samples consisting of at least 125 
fruits were picked from each plot at 
intervals of about 4 weeks. Care was 
taken to pick fruits from only the 
fruits 
selected to be representative of var- 


regular bloom and the were 
ious parts of the trees since some of 
the chemical constituents vary with 
location of the fruit on the tree (11, 
15). Immediately after being picked 
the samples were taken to the U.S. 
Department of Agriculture Horticul- 
tural Field Station at Orlando, Fla., 
and placed in storage at 32° F. They 
were tested as promptly thereafter as 
was’ feasible. The 
through four marketing sea- 
sons 1952-53 to 1955-56, a period within 


samplings con- 
tinued 


which considerable variation occurred 

in weather conditions and fruit quality. 
Evaluating Palatability 

As pointed out in a 

posium (1) 


recent sym- 
flavor is highly complex 
and usually involves more than the 
major flavor constituent. The com- 
plexity of flavor is shown by the fact 
that analysis of volatile odorous sub- 
stances in the strawberry has led to 
the isolation of about 35 substances; 
however, it is still not possible to 
reconstitute a really fresh strawberry 
flavor. The characteristic 
citrus is ascribed to 
water-soluble oils. 


aroma of 
high-boiling, 
Unlike 
the plant lipids, which are esters of 
long-chain fatty acids, these oils are 
mainly mixtures of terpenes, such as 
d-limonene. 


sparingly 


Special attention was given to the 
eating quality of the fruit, since the 
taste 
with 
Taste 


ratings were to be compared 
chemical constituents. 
appeal is determined by the 
texture of the flesh, juiciness, con- 
tents of total solids and total acid, 
the ratio of total solids to total acid, 


frequently referred to as the solids- 


certain 


to-acid ratio, and a host of trace com- 
ponents which go to make up “flavor.” 

In each taste test about 100 tan- 
gelos used. The fruits 
halved crosswise, and from each half 


were were 
two wedge-shaped pieces were cut for 
testing. Each instructed 
to taste several pieces before rating 
the lot. Judges did not discuss their 
ratings with each other. Each judge 
individually appraised each lot of 
fruit and gave it a numerical rating, 
and the ratings of all judges were av- 


judge was 
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eraged. Tasters were not restricted 
to any numerical range in rating in- 
sipid or aged fruit. 
Chemical Analysis 

Juice of 25 fruits from the samples 
rated for palatability was composited 
for chemical analysis. The juice was 
extracted by a pressure extractor (12) 
and strained to remove seeds and 
pulp. continued 
through the 4 seasons for 21 plots, 
through 3 seasons for 13 plots, through 


) 


2 seasons for 3 plots, and through 1 


Chemical analyses 


season for 5 plots. 
included determina- 
total solids (principally su- 
gars), total acid (as citric), ascorbic 
acid (vitamin C), and active acidity 
(pH). Standard were fol- 
lowed (2, 4, 7). 

Evaluating Physical Characters 

The appearance or “eye appeal” 
cannot be overlooked in general mar- 
ketability, even though it may not 
always be correlated with taste. In 
other studies on citrus 
fruits (8, 9, 10, 12) considerable at- 
tention was given to the mesauring of 
physical characteristics each time the 
fruit was rated for palatability. The 
measurements of these characteristics 
were averaged to determine the cor- 
relation between the appearance and 
physical qualities and the results of 
chemical analyses and _ palatability 


The analyses 
ticns of 


methods 


this, as in 


tests. 

Certain characters, such as weight, 
volume of juice, and weight of juice 
are readily measured and averaged. 
Other characteristics, such as color 
and texture were determined as de- 
scribed herein. 

Color of Rind.—The “average” 
color for each sample was ascertained 
by assigning a numerical value to 
each averaging these values, 
and then converting each numerical 
average to the nearest color designa- 
tion. 

Color of Flesh—Color of the flesh 
of tangelos was determined by match- 
ing the halves of 25 transversely cut 
fruit with the color charts of the 
Maerz and Paul Dictionary of Color 
(13). Because the color graduations 
were many, these colors were grouped 
in five classes: PY, pale yellow; TY, 
tannish yellow; OY, orange yellow; 
YO, yellow orange; O, orange. Typical 
color for a sample lot was determined 
by the procedure given in the previous 
paragraph. 

Condition of Flesh.—The texture of 
the flesh was determined for each 
sample after the fruits were halved 
transversely. Classification was based 
on the percentage of tangelos in each 
sample that were of coarse texture, 
good texture, and overmature. Fruit 
in which the vesicle cell walls were 

Continued on page 16 
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Seasonal Changes In 
Florida Tangelos 
Continued from page 14 


thick and conspicuous and the juice 


with was 
that 


walls 


vesicles not distended juice 


designated as fruit in 


the 


coarse; 


which vesicle cell were thin 


and inconspicuous and the juice vesi 


cles fully expanded was designated as 


good-textured; and that fruit in which 
the flesh had 
the 


separation of 


separated from a part 


rind, or where there 


the 


or most of 
segments, or 


the flesh, 


was a 
granulation or drying-out of 


was designated as overmature 


Results 
Values obtained for Orlando, Thorn- 
tangelos 
the 


ton, Minneola, and Seminole 


by averaging original data for 
plots studied. Values representing the 
averages arithmetic av- 
total 
crop years and were weighted accord 
the 
year. 

Relationship of Physical and 

Chemical Factors to Palatabhility 


Quality of affects 


t-year were 


erages of the plots for the four 


ing to number of plots observed 


per 


citrus’ fruits 


prices, sales, and the consumer's deci 
sion to buy or not to buy a particular 
With 
erable study was given to the correla- 


taste 


product this in mind, consid 


tion of results of tests with 


chemical analyses and physical cha: 


acteristics. 
taste 


Palatability as measured by 


test panels generally increased 


fruit 
with 


rap 


idly as matured, and was correl 
ated 
total 


of rind, 


increases in total solids and 
total 
weight of 
pH 


maturity 


acid ratio, color 
fruit, volume of 
The 


and 


solids to 


juice, and values. Orlando 


reached first Seminole 
last; 
termediate. At 
Orlando 


higher in palatability than the Thorn- 


Thornton and Minneola were in 


prime condition, the 


and Minneola tangelos rated 


and Seminoles. 
Although it is 
influence 
the 
acceptability 


tons 
that 
quality 


recognized 


many factors fruit 


and acceptability to consumer, a 


index of has 
the relation of the total 
total (the total 


total ratio) of the 


reliable 
found in 
the 
the 


been 
solids to acid 
solids to acid 
juice. 
Nomographs similar to those pre- 
viously made for Temple oranges (10), 
tangerines (9), and grapefruit (8), 
the 
total 


constructed 


showing relation of consumer 
total 


variety of 


ap- 


proval to solids and acid 


were for each 


tangelo. These were obtained by con- 


lines between values for total 
total the 
which 


necting 
acid for each of 


rated 70 or 


solids and 


samples more in 


the taste tests. From the nomographs 


thus drawn, base lines of minimum 


acceptability were established. 
enacted by 


Flor- 


These standards 


the 


were 


Legislature of the State of 


+ 
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ida in 1957 at the request of the citrus 


industry (5). Should the consumer 
demand sweeter fruit, the standards 
could be easily adjusted ‘by an in- 


crease In ratio requirements, or an 
increase in minimum solids, or both 
Conversely, in order to allow more 


to be shipped, the ratio re- 
the 


tart fruit 


quirements could be decreased, 


solids requirement de 


both. 


minimum 
creased, or 
The 


solids, 


total 
ratio, 


relationship between 
total 


palatability of 


solids-to-acid 


the 


acid, 


and 398 samples 


rated as acceptable and used in con- 


struction of the nomograph. From this 


it can be seen that over 60 percent 
of the fruit had total solids ranging 
from 10.00 to 11.99 percent, total acid 
from 0.38 to 1.42 percent, and ratios 
from 7.80 to 29.29. Over 80 percent of 
the samples had total solids between 
9.17 and 11.99 percent with the same 
ranges as above for total acid and 


ratios. 


Of a total of 585 samples tested, 187 


samples failed to pass the test for 
consumer approval. Low palatability 
ratings were usually associated with 
low total solids content, high total 
acid content, and, in some cases, lack 


of juiciness and coarse texture of the 
fiesh 


Total Solids, Total Acid, and Solids- 
to-Acid Ratios 
The balance between total solids, 


Which are principally sugars in mature 


fruit, and total acid, is closely related 


to palatability. As with tangerines 
(9), the Orlando, Minneola, and Sem- 
inole tangelos increaed in total solids 
rapidly and reached high levels of 
total solids. Thornton tangelos re- 
sembled grapefruit (8), in that they 
increased slowly in total solids con- 


about 9 
10.5 


from an average of 
October to 
in February. 

At the level of 
the total 
for Orlando 
11.0 


percent 


tent per- 


cent in about percent 


minimum accept- 


ability solids were 9.8 per- 


Thornton 
Minneolas, and 
Orlando, 


cent and tan- 


gelos, for 


11.2 
Thornton, 


percent 

Seminoles 
Minneola 

rootstock 


for 


and tangelos 


grown on Cleopatra were 


consistently higher in total solids 
than when grown on rough lemon 
rootstock. 

Total acid decreased during the 
season, this decrease being fairly 
rapid up to maturity, and very slow 
thereafter. 

There were consistent varietal dif- 
ferences in total acid content. At min- 


imum acceptability, Orlando tangelos 


averaged 0.93, Thorntons 0.93, Min- 
neolas 1.26, and Seminoles 1.38 _per- 
cent acid, when all were grown on 


Cleopatra rootstock. 


Orlando tangelos grown on Cleo- 
patra, sour orange, and Rusk root- 
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stcck had a slightly higher total acid 
than rough lemon. 
The on total 
was Minneola 


those grown on 
effect of 


variable 


acid 
and 


rootstock 
more for 
Seminole tangelos. 

The of total solids 
to weight of total acid gives an indi- 
cation both of maturity and consumer 
and is a part of the 
laws. At minimum maturity, 
Thornton, Minneola, and 
tangelos on Cleopatra root- 
solids-to-acid ratios, 
and 8.10, respect- 
ively. The low ratio for Seminole was 
due primarily to the high acid’ content 
of this variety. 

The kind of rootstock had little ef- 
fect on the solids-to-acid ratio for Or- 
lando, Thornton, or Seminole varieties. 
Minneola tangelos, in February, showed 


ratio of weight 


acceptability, 
Florida 
Orlando, 
Seminole 
stock had 
10.20, 10.50, 


high 
9.90, 


wider variation according to root- 
stock, with a low of 12.73 on rough 
lemon and a high of 18.49 on sweet 
orange. 
Ascorbic Acid 

The ascorbic acid content of the 
principal varieties of tangelos was 
about equal to that of the tangerine 


parent and slightly lower than 
that normally found in the grapefruit 
(8). The concentration of as- 
acid of the reaches a 
in the early stages of de- 
and fairly con- 
stant during the marketing season. 
Of the on Cleo- 
rootstock, tangelos 


(9), 


parent 
corbic juice 
maximum 
velopment remains 
different varieties 
patra Thornton 
had the highest average ascorbic acid 
Minneola the low- 


Seminole fruits 


concentration, and 
and 
intermediate. 


est. Orlando 
were 


The 
varied 


acid concentration 
rootstock than with 

Orlando tangelos 
and Cleopatra root- 
averaged slightly higher in 
acid than those on rough 
Rusk. 

Active Acidity 
acidity, the tangelos re- 
tangerine parent (9), 
than the grapefruit (8). In 
October, when all varieties of fruit 
are immature, the pH values ranged 
from as 2.8 in Seminoles to 
3.2 in Orlandos. By February, the pH 
increased, ranging from 


ascorbic 
less with 
variety, although 
on sour orange 
stock 
ascorbic 


lemon or 


In active 
semble the 


rather 


low as 


values had 


3.3 in Seminoles to 3.9 in Orlando 
tangelos. Thus the active acidity, a 
measure of hydrogen ion concentra- 


tion, decreased (pH values increased) 
steadily during the development of 
the fruit. It should be borne in mind 
that since pH logarithmic 
values, a change of one pH unit rep- 


units are 
resents a tenfold change. 
Weight of Fruit and Juice per Fruit 
The changes in weight of fruit 
Continued on page 18 
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Seasonal Changes In 

Florida Tangelos 

Continued from page 16 

closely paralleled the increase in 
volume of juice per fruit. The average 
weight of fruit increased until matur- 
ity was reached. Thornton, Minneola, 
and Seminole tangelos showed greater 
rates of increase than the Orlando. 
Rootstock had only a very slight ef- 
fect on weight of fruit. 

During early stages of development 
the volume of juice increased rapidly, 
reached a maximum when the fruit 
was in prime condition, and decreased 
slowly as the fruit remained on the 
tree. The volume of juice per fruit 
was associated with variety. Minneola 
tangelos were the largest in size and 
averaged about 200 milliliters of juice 
per fruit. Seminole and Thornton 
tangelos were intermediate as to size 
and volume of juice. Orlando tangelos 
were smaller and contained a lower 
amount of juice. 

The percentage of fruit by weight 
that was juice and the milliliters of 
juice per 100 grams of fruit decreased 
very slightly throughout the season. 
Variety and rootstock had little in- 
fluence on the amount of juice per 
fruit, and during the period of prime 
eating quality the juice averaged 
from about 58 to 61 percent of the 
fruit. 

Rind Color 

Rind color was determined by 
matching samples of 25 fruit against 
the color standards. In October the 
tangelos were deep yellow-green in 
color. As the fruit matured the green 
pigment faded rather rapidly. The 
rinds of Minneola, Orlando, and Sem- 
inole tangelos progressed’ through 
yellow to yellow-orange and finally 
became deep red-orange in color, Of 
Minneola had _ the 
remained 


these varieties, 
deepest color. 
yellow to yellow-orange at maturity 
and resembled the grapefruit parent 
rather than the tangerine. 


Thorntons 


Natural degreening, associated with 
maturation of the fruit, progressed 
very rapidly during the 3 months 
October through December. It has 
been found by Bain (3) that the 
period of maturation is distinguished 
by a change in rind color accompanied 
by decreased rates of morphological, 
anatomical, and physiological changes. 

Color and Texture of Flesh 

The flesh of the Orlando and Min- 
neola tangelos was yellow-orange in 
October, ‘became orange by November 
and remained so during the Novem- 
ber to February period. Seminole 
tangelos changed from orange-yellow 
to yellow orange to orange at about 
minimum maturity. Thornton tangelos 
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retained a tannish-yellow color 
throughout the harvesting season. 
The different rootstocks had no ap- 
parent effect on color or texture of 
the flesh. 

In October the flesh texture of Or- 
lando, Thornton, Minneola, and Sem- 
inole tangelos was. classified as 
“coarse.” As each variety reached the 
stage of consumer acceptability, the 
texture became “good.” 

Influence of Kind of Rootstock on 

Fruit Quality 

Slight differences in total solids, 
total acid, ascorbic acid, and palata- 
bility were associated with kind of 
rootstock. There was very little dif- 
ference in weight of fruit, rind color, 
active acidity, or color or condition of 
flesh attributable to kind of rootstock. 

The effect of rootstock on fruit 
characteristics of young Orlando va- 
riety trees is shown in data presented. 
These trees were 5 years of age and 
were grown under similar cultural 
conditions. Fruit from trees on Cleo- 
patra rootstock had __- significantly 
higher total solids, total acid, and 
palatability ratings than fruit from 
trees on rough lemon or sweet lemon. 
The weight of the fruit and volume of 
juice were not influenced by kind of 
rootstock. These findings on young 
trees were in general agreement with 
the averages of all trees. 

Yearly Variations in Chemical and 

Physical Factors 

Yearly variations in chemical and 
physical factors are illustrated by a 
comparison of Orlando tangelos on 
rough lemon, sour orange, and Cleo- 
patra rootstocks. In the four year 
period the greatest differences were 
noted between the 1953-54 and the 
1955-56 crop years. During the 1953-54 
season the weight of fruit, volume of 
juice, and pH values were high, and 
total solids, total acid, and ascorbic 
acid concentration were low. The low 
acid content resulted in a high solids- 
to-acid ratio early in the season and 
is reflected in consumer acceptance 
of early harvested fruit, according 
to palata'bility tests for that year. On 
the other hand, in crop year 1955-56, 
the weight of fruit and volume of 
juice were low, and total solids, total 
acid, and _ solids-to-acid ratio were 
high. Palatability, however, was not 
appreciably different from the 1952-53 
and 1954-55 crop years. 

Undoubtedly variations in yearly 
rainfall influenced these factors. The 
year 1953 was the second wettest 
since 1891 with a Statewide average 
of almost 15 inches above normal (19). 
The precipitation in 1955 totaled only 
a little over 42 inches and was about 
80 percent of average expectancy 
(20). As previously pointed out, sun- 
shine, soils, fertilizers, cultivation, 
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spraying, and dusting may also have 
affected these factors. 
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The possibility of severe loss from 
cold injury is an ever-present hazard 
for the citrus grower in all of the 
major citrus-growing regions of this 
country. The severe freezes of 
1949 and 1951 in Texas, the equally 
severe, but less damaging, ones in 
California and Arizona in 1949 and 
1950, and the freezes of 1957-58 
in Florida have stimulated renewed 
interest in research work on cold 
hardiness of citrus. In recognition 
of this need, the horticultural lab- 
oratories of the United States De- 
partment of Agriculture at Orlando, 
Florida; Weslaco, Texas; and Indio, 
California, were recently provided 
funds for increasing work related 
to cold hardiness of citrus. At 
these three 
tions are 
already under way, with the _ ulti- 


laboratories investiga- 


being planned, or are 


mate object of reducing losses from 
cold injury to citrus. 

One of the most obvious methods 
of reducing losses from frost is the 
production by breeding and_ selec- 
tion of cold-hardy varieties. Citrus 
breeding was begun in this country 
in 1893 by Webber and Swingle (7) 
just before the disastrous freezes 
of 1894-95 in Florida, and most of 
the hybrids produced were lost in 
the freeze. Consequently, when this 
work was renewed in 1896, one of 
the primary objectives was the pro- 
duction of cold-hardy varieties. 

In the early work by Swingle and 
Webber and the later 
Swingle, Robinson, and Savage de- 
scribed by Traub and Robinson (6), 
the trifoliate orange was used as 
the principal source of cold resis- 
tance in crosses made for the pro- 
duction of cold-hardy varieties. These 
hybrids between various kinds of 
citrus and the trifoliate orange 
proved to be of outstanding cold 
hardiness, but their fruits were pra- 
tically inedible. These results seem 
to have discouraged much further 
use of the trifoliate orange and its 
hybrids in the breeding of scion 
varieties of the disagreeable flavors 
they transmit to their progeny. 

Swingle and Robinson (5) also 
used kumquats as sources of cold 


work by 


hardiness in crosses made with lem- 


ons and limes. From these crosses 
the limequats resulted; and several 
of these, the Eustis and Lakeland 
limequats in particular, have been 
widely used in dooryards as hardy 
substitutes for limes. 

The current citrus-breeding work 
in Florida, Texas and California is 
being coordinated. The 
large and extremely valuable col- 


closely 


lection of citrus species, varieties 
and relatives at Orlando and the 
smaller but very useful ones at 
Weslaco and Indio are available for 
hybridization and selection work at 
all three stations. Also, materials 
from the extensive citrus collection 
of the 


Citrus Experiment Station at River- 


University of California 


side are available for our use. 
Crosses that are wanted at one sta- 
tion are made wherever the materials 
are available but mostly at Orlando 
and Indio, and the seeds are sent 
to the places where the trees are 
to be grown and tested. 


SOURCES OF COLD HARDINESS 
IN SCION VARIETIES 

The most critical problem in breed- 
ing for cold-hardy scion varieties 
is that of finding satisfactory sources 
of cold hardiness. The _ trifoliate 
orange seems like the most promis- 
which to make 
improvements in the cold 


ing source from 
large 
tolerance of citrus, but because it 
and its first-generation hybrids im- 
part disagreeable flavors to their 
progeny, it is likely that many years 
of back-crossing and selection will 
be required to transfer to citrus 
varieties a high degree of cold 


tolerance and to eliminate from 


their inheritance the factors that 
produce the pungent and disagree- 
able flavoring compounds. While 
it seems highly desirable to pursue 
such a long-term program of trans- 
ferring cold tolerance from the tri- 
foliate orange to citrus in the hope 
of eventually obtaining varieties with 
good quality and much-improved 
cold tolerance, other less cold-hardy 
more immediate 
promise for producing varieties suit- 
able for commercial production. 


varieties are of 


Possibly the most promising im- 
mediate sources from which to in- 
troduce cold hardiness into manda- 
rins, sweet oranges, tangors, and 
grapefruit are the satsuma oranges, 
the Changsha mandarin 
the hardiest of the tangerines) and 
to a lesser extent, the Dancy tange- 
rine. In the freezes of November 
17 and 18, 1958, at Indio several 


(possibly 


trees were only 
slightly injured, Willow 
Leaf and tangerine 
varieties of the same age and grow- 
ing nearby were severely injured 
(Fig. 1, A and B). It also seems 
worth while to try to introduce in- 
to citrus from the kumquat factors 
that contribute to early and pro- 
found winter dormancy. For breed- 
Continued on page 22 


young Changsha 
whereas 
several other 
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Chances are your citrus soil is magnesium-poor. 
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soluble. It dissolves slowly, stays 
available month after month. And 
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Po-Mag acts fast too. Doesn’t have 
to wait for acids from roots and 
soils to make it available. 
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high citrus yields. Start now with mixed fertilizer 
containing Sul-Po-Mag, the granular, quickly avail- 
able magnesium source. Ask for it by name: Sul- 
Po-Mag in your mixed fertilizer. 
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Breeding Citrus For 

Cold Hardiness 

Continued from page 20 

ing acid fruits some sources of cold 
hardiness are the Meyer, Gul-Gul, 
and Kusner lemons, the kumquat, 
lemonquats and limequats, and pos- 
sibly the citrangequats. 


There is also considerable possibili- 
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ties of reducing losses of the fruit 
itself by breeding and selection for 
earliness of ripening; that is, by 
producing varieties that so far as 
the fruit is concerned escape most 
of the severe freezes, which are like- 
ly to occur from late December to 


mid-February. Some of the varie- 


ties available for this work are the 
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Clementine, Willow Leaf, and Honey 
tangerines; the Hamlin, Shamouti, 
Tarocco, Moro and the navel oranges; 
the Orlando and Pearl tangelos. The 
Salustiana, an early orange recently 
introduced to our collection from 
Spain, should soon come into flower 
and be available for breeding. This 


is an excellent, early, seedless, round 





Fig. 1. Variation in cold injury of citrus varieties in freezes of November 17 and 18, 1958, at Indio, California. A— 


Changsha mandarin on Cleopatra rootstock. 


growing 20 feet apart. C 
tolerance. D 


B—Willow Leaf mandarin on Troyer rootstock. 
Calamondin x Eureka lemon hybrid seedlings, 3 years old; showing segregation for cold 
Rangpur lime x Brazil sour orange hybrid seedlings, 3 years old; showing segregation for cold tolerance. 


Both planted 1 year and 
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orange that, in Spain, ripens with 

the navel oranges. 

SOURCES OF COLD HARDINESS 
IN ROOTSTOCK VARIETIES 
In the breeding of cold-hardy 

citrus we are chiefly concerned with 
the scion variety because usually it 
is the dominant factor in determin- 
ing the cold tolerance of a citrus 
tree, but the rootstocks may be of 
considerable importance, and under 
some conditions, as for example, in 
very light sands, highly calcareous 
or saline soils, it may have a pro- 
found influence on the cold toler- 
ance of the tree. 

We already have some very cold- 
hardy rootstocks; the sour 
the trifoliate orange and its hybrids 
—the citranges, citrumelos, citranda- 
rins, citrangequats, etc. They are, 
however, suited neither to all scion 
varieties nor to all soil conditions. 
We need to obtain rootstocks that 
combine cold hardiness with other 
desirable traits such as that of in- 
ducing in the scion vigorous growth 
and high yield or high quality of 
fruit, tolerance to highly calcareous 
or saline soils, and resistance to root 
rot. There are fairly large numbers of 


orange, 
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rootstock varieties with special quali- 
ties that should be hybridized with the 
most cold-hardy varieties and selected 
for testing as stocks. Among these 
Rangpur, Cleopatra and Sunki are 
salt tolerant; the shaddocks, Semi- 
nole tangelo, citrumelo 4475 and a 
Savage seedling are resistant to foot 
rot; Rough lemon, Citrus macrophyl- 
la, and Rangpur produce virorous 
growth and high yields on light soils; 
and Sour orange, Rough lemon and 
Shekwasha mandarin are tolerant of 
We especially need 
to determine if any rootstock can be 
produced that will have an appreci- 
able effect in inducing winter dor- 
mancy of the scion variety in areas 
where winter temperatures are rela- 
tively high for long periods. The 
kumquats possess the important 
faculty of remaining dormant 
through fairly long warm spells in 
winter. If this characteristic is 
heritable, perhaps it can be trans- 
ferred to types more 
stocks than the kumquat. 
RELATION OF PHYSIOLOGY OF 
COLD HARDINESS TO BREEDING 
The basic work on the physiology 
of cold hardiness in citrus and most 


caleareous soils. 


useful as 


Twenty-three 


of the testing for hardiness of varie- 
ties and hybrid progenies produced 
in the breeding work will be done 
at the Weslaco laboratory, where 
specific facilities are available. It 
is expected that 
tained in the work on the physiology 
of cold hardiness in citrus will be 
of great value in breeding for cold 
hardiness. 


information ob- 


In fact, for most effective breed- 
ing work it is essential that we know 
more than we now do about the na- 
ture of cold hardiness in citrus and 
the citrus relatives. The 
must know what hereditary charac- 
teristics to how to 
make tests of seedling progenies so 
that reliable selections of cold-tole- 
rant individuals can be made. It is 
obvious that one of the factors in- 
volved in the tolerance of 
citrus is dormancy of the tree— 
a condition in which little or no 
cell division and growth occur. We 
need to know more about the con- 
ditions required to induce or main- 
tain dormancy in different 
and_ varieties. Another 
heritable factor that citrus or some 

Continued on page 26 
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look for and 


cold 
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possible 
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ADVERTISEMENT — LYONS FERTILIZER COMPANY 


Je LYONIZER 


COMPILED BY THE LYONS FERTILIZER COMPANY 








To each of the many customers whom 
it has been our privilege to serve with 
Lyons Fertilizers during the past year, 
each of us wishes to express our sincere 


thanks, and to wish for you a Happy and 
Prosperous Nk W YEAR. 


EAVES ALLISON Cc. W. DEAN G. R. WINGFIELD 
P. O. Box 365, Sarasota, Fla. Gibsonton, Fla. Phone Glendale 2-8181 
Phone Fulton 8-2611 Phone Tampa 40-2592 Avon Park, Fla. 
J. W. BOULWARE L. D. GEIGER, JR. R. E. LASSITER, JR., AND 
Phone WEbster 8-2638 Phone STATE 7-3952 R. S. CARLIN 
Tampa, Fla. Leesburg, Fla. P. O. Box 1304 


Winter Haven, Fla. 


V. E. BOURLAND 
Winter Garden, Fla. 
Phone 107 


ee 


960 


January, 1960 


THE CITRUS INDUSTRY 


ADVERTISEMENT — LYONS FERTILIZER COMPANY 





Twenty-five 





Uncle Bill Says: 





Read a little saying the other day which sounded like good sense. 
It said “live in your heart as though every day were Christmas.” 


Quite frequently it appears to us that our troubles are measured 
by the size of their images in our hearts rather than in the scope of 
their actual measurements. 


And speakin’ of troubles we reckon most of us has our full share 
whether they be personal bothers or things connected with the pro- 
ducin’ of the right sort of crops from our groves ’n farms, but when 
you git right down to it they is mightly little any of us kin do about 
controllin’ the weather, ’ceptin’ maybe with some heaters and some 
of the late model whirlin’ machines. 


When it comes to too much rain Nature has just about got control 
of the situation. ‘Course when it’s too dry we can irrigate. But aside 
from all ailments originatin’ with the weather our most important 
production function is to see that our crops is properly fertilized and 
cultivated, ’n pests is controlled to the greatest degree possible. 


As a matter of fact, all jokin’ to one side, if’n all of us folks who 
is in business was able to operate so they wasn’t no problems con- 
nected with the things we do, we’d find that eventually we’d git so 
content with everything runnin’ smooth, that when it did git to be 
rough goin’ we jist wouldn’t know what to do. So as long as it don’t 
stay rough all the time maybe it keeps us on our metal a bit better 
to have some problems now and then. 


So fer as raisin’ big crops and good crops is concerned they ain’t 
no trouble at all. All you got to do is to see that your trees and crops 
is fed Lyons Fertilizers to Produce Maximum Crops of Finest Quality. 
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Breeding Citrus For 

Cold Hardiness 

Continued from page 23 

hybrids of citrus and the trifoliate 
orange may possess is the ability to 
undergo cold hardening—the process 
plants, for ex- 
ample, cabbage and wheat, after be- 


that enables some 


ing subjected to near-freezing tem- 
peratures for a few days to with- 


stand for some days afterwards 
relatively severe freezing without 
injury. Possibly there are other 


factors involved in cold 
of citrus that should be 
Clear de- 


heritable 
tolerance 
taken into consideration. 
finition of these factors and the 
development of satis- 
factory test methods will no doubt 
call for physiological 
under carefully controlled conditions 
obtained at the 
cold-hardiness laboratory at Weslaco. 

The breeding work in California 
is carried on at two stations. The 


reliable and 
investigations 


such as may be 


crosses are made at Indio, where 
the variety collections are main- 
tained, but most of the seedling 


progenies are grown at the South- 
western Irrigation Field Station at 
Brawley. 

Much of the work related to cold 
hardiness has been done with rather 
An especi- 
al effort has been made during the 
last few years to collect cold-hardy 
breeding both 
varieties. A 


broad objectives in view. 


varieties for use in 
rootstock 
large collection has been 
trifoliate orange strains and hybrids 
and the available kumquats and kum- 
quat hybrids. We have been in- 
terested in collecting, selecting and 
salt-tolerant materials for 
for salt tolerance 
Results of the ex- 
tensive investigations on salt toler- 
ance of citrus rootstocks conducted 
during the last 10 years in Texas 
by Cooper and his associates (2, 3, 
4) have provided us with a sound 
basis for breeding for salt tolerance 
in rootstocks. That work also 
showed that the degree of salt toler- 
profound influence on 
citrus trees 


scion and 
made of 


testing 
use in breeding 


in rootstocks. 


ance has a 
the cold hardiness of 
growing on highly saline soils (1). 

In most of the hybridization work 
so far accomplished the objective 
was usually the comb‘nation of serev- 
al desirable characteristics in the 
hybrid progenies. In some of these 
cold hardiness was a major conside- 
ration, but in many it was second- 
ary. An account of the hybridiza- 
tion work on scion varieties related 
to cold hardiness follows: 

Lemons and Limes 


In the interior desert areas of 
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Arizona and California, where sum- 
mers are hot and winters are cold, 
the Meyer lemon has been found 
to be cold hardy and highly produc- 


tive. With the objective of com- 
bining the hardiness of the Meyer 
and the high fruit quality of the 


commercial types, crosses were made 
in 1952 between the Meyer and the 
variety Messina, 2 strains of Eureka, 
and 2 strains of Lisbon. Over 700 
seedlings were produced, and many 
of these have fruited. 
Eureka and 
parents, and as they produce many 
nucellar seedlings, it was difficult 
to determine whether some of the 
desirable seedlings are hybrid, but a 
few that apparently are show pro- 
mise. Further study will be neces- 
sary to select the best of these. It 
will also be necessary to test them 
for cold tolerance. 

With the object of producing a 
small hardy acid fruit of the lime 
type suitable for use as a dooryard 
fruit in cold locations, the Calamon- 
din lime was crossed with Eureka 
and Lisbon lemons and with the 
Rangpur lime. Only a few hybrids 
were produced from each cross and 
these are not yet in bearing. In 
the 1958 freezes the Calamondin x 


The Messina, 


Lisbon were the seed 


lemon hybrids showed striking segre- 
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gation for cold tolerance (Fig. 1, C). 
Loose-skin Types. 

Extensive hybridization of tange- 
rine, tangor, and tangelo varieties 
was accomplished in the period 1952 
through 1954. The seed parents 
most extensively used, Clementine, 
King, Wilking, Honey, Umatilla and 
Temple, were selected because they 
produce a high proportion of hybrid 


seedlings. Among the pollen par- 
ents were Dancy, Kinnow, Honey, 
Kara, Wilking, and Willow Leaf 
tangerines; Orlando, Minneola, San 
Jacinto, and Pearl tangelos; Uma- 
tilla and Temple tangors. These 
crosses were not made specifically 


to produce cold-hardy varieties, but 
in the several thousand seedlings 
produced it is apparent that wide 
variation in hardiness exists; and 
cold hardiness is one of the factors 
that will be considered in the test- 
ing and selection of seedlings for 
commercial trial. Many of these 
seedlings have fruited and about 50 
have been propagated on a common 
rootstock for further observation 
at Indio. Budwood of many of them 
has been sent to Weslaco for obser- 


vation and testing for cold hardi- 
ness. 
Breeding Early Tangerines and 


Continued on page 30 
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Cold Hardiness In Citrus 
As Related Te Dormancy 
Continued from page 10 
te grow and the cam'bium was highly 
active in all parts of the trees and 
the trees were injured at 27°F. Thus, 
these trees lost their cold hardiness. 
These results clearly indicate that 
drought will induce dormancy and 
cold hardiness in grapefruit and 
Meyer lemon. 
Effect of Plant Regulators On 


Dormany and Cold Hardiness 
Growth and dormancy was _ con- 


trolled in chrysanthemums by Cathey 
means of foliage sprays of 
various plant regulators. In these ex- 
periments he induced growth at will 
by the use of gibberellic acid and 
could stop it by an application of 
Amo-1618, a quaternary ammonium 
compound. Experiments on citrus (6) 
show that gibberellic acid sprayed on 
trees on December 12 induced new 
growth within 2 weeks, but Amo-1618 
used over a wide range in concentra- 
t.cn from 1 to 1004 p.p.m. had no ap 
parent effect on growth. The un- 
sprayed (control) trees had 3 degrees 
of cold hardiness during early Jan- 
uary as compgred with no cold hardi- 
gibberellic-acid-sprayed 
trees. Thus the use of gibberellic acid 
sprays on citrus trees during winter 
is a definite cold hazard. This lack of 
cold hardiness of the gibberellic-acid- 
sprayed trees was not affected by 
spraying them with Amo-1618 at var- 


(2) by 


ness in the 


ious times during the winter. Thus 
both the visual observations of ef- 
fects on dormancy and the cold- 
hardiness tests with the portable 


freezer show the failure of Amo1618 
to induce dormancy of citrus trees. 
For contro] of dormancy and cold 
hardiness in citrus both a growth 
promoter and a growth inhibitor are 
needed. A large number of plant 
“rowth regulators besides the two 
just named have been tested on cit- 
rus (7). These compounds were ap- 
plied as foliage sprays in concentra- 
tions of 1 to 1000 p.p.m. and as soil 
drenches at concentrations of 25 to 
250 p.pm. In these experiments 2,4-D 
had no appreciable effect on cambial 
activity and cold hardiness, but it 
had formative and _ toxic effects. 
Maleic hydrazide and 2,4,5-T  treat- 
ment resulted in a slight inhibition 
of cambial activity, pronounced bud 
inhibition and 1 degree of cold hardi- 
ness, but severe injury resulted from 
concentrations effective enough to 
inhibit growth. From these _ experi- 
ments the control of cambial activity 
and bud growth with plant regulators 
used does not appear promising. In 
contrast, Stewart (15) obtained ef- 
fective bud inhibition from maleic 
hydrazide treatment of cold-injured 
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citrus trees in Florida. In this in- 
stance the sprays were applied to dor- 
mant, defoliated trees and the treat- 
ment inhibited bud growth, while in 
the experiments described herein the 
maleic hydrazide was applied to nor- 
mal trees with a full compliment of 
leaves prior to a freeze treatment. In 
Stewart’s results, the use 
of maleic hydrazide in inhibiting bud 
growth merits further trial. 
Summary 

Te results summarized show that 
approximately 6 degrees of cold 
be attained in non- 
trees by the induction of 

dormancy and lesser 
under semi-dormant condi- 
The degree of cold hardiness 
of trees growing under natural condi- 
tions in the field in the Rio Grande 
Valley of determined ‘by 
the use cf a portable tree freezer. 

The search thus far for an effective 
chemical growth inhibitor or dor- 
mancy inducer has been unfruitful. 
Trials with 2,4-D, 2,4,5-T, Amo-1618, 
growth regulators were more or less 


view of 


lardiness can 
dormant 
complete 
emounts 
tions. 


Texas was 
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ineffective. 

The control of 
controlled growth 
as controlled 


dormancy involves 
promotion as well 
growth inhibition. 
Growth was easily promoted at will 
even in the winter dormant 
by the use of gibberellic acid. 

Withholding irrigation water in 
the winter can induce dormancy and 
The 
hazardous 


period 


cold hardiness. 
however, 


increase pro- 


cedure, may be 
Texas 
injured by 


may pos- 


orchards in have at 
times been severely 
droughs. Also, drought 


sibly be broken by an 


as citrus 


untimely rain 
which might result in more vigorous 
bud growth and less cold hardiness 
than in trees that had ‘been irrigated 


regularly. 
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dropping has about ceased but it cellent condition. Most’ early 
Weather Improves is canal felt that the loss was’ oranges will be moved in another | 

. severe enough to effect materially week or ten days and it is expected 

Fla. Citrus Quality the volume of Valencias to be that mid-season oranges ae aace 
Dry, cool weather in the citrus harvested. Many crops which have steadily through December and Fl 
belt is continually improving quali- usually gone into frozen orange January. leade 
ty of Florida citrus, Robert W. concentrate have already been uti- LEE, HENDRY AND CHARLOT- land 
Rutledge, Florida Citrus Mutual lized in single strength this season. TR — Although groves are general- of A 
general manager, said in a _ cur- LAKE — Harvesting continues ly in good condition in this area ing ¢ 
rent crop condition and outlook re- in fair volume on early and mid- there is quite a bit of water dam- at th 
port released today. season oranges, tangerines, tange- age apparent. Because of rather reseé 
He said although most groves’ los and grapefruit. Due to extreme heavy droppage some growers are USD 
are generally in good condition wet growing conditions during the moving their mid-season fruit now. 7 
there is still ‘some “above normal’”’ summer this crop is low in both MARION — Practically all low —_ 
dropping and splitting of fruit in acids and_ solids. Recent cold acid fruit has been moved from this Th 
some areas due to excessive rain weather did no damage except to area and buying activity is slow Citre 
during the growing season. some tender growth that was burned. at the present. Pests are general- oer 
The 14-county report, compiled SEMINOLE, ORANGE AND ly under control although there is — 
after a survey of crop conditions OSCEOLA — Solids have generally some spraying and dusting for mite Four 
by Mutual’s field representatives, increased during the last two weeks control. eaves 
is “a representative sampling and and acids have remained fairly VOLUSIA AND PUTNAM—Splits ae 
not all inclusive,” Rutledge said. steady although an acid drop is and drops are not so bad here with anne 
Excerpts from the report by noted on fruit having a substantial the exception of seedling oranges ee 
counties: increase in solids. No damage re- which are showing an above normal ant 
POLK AND HILLSBOROUGH — ported from recent cold weather loss of fruit. There is still ex- Quen 
Acids are holding well and solids except to some tender growth. cessive water in some areas. Fruit So 
continue te climb. Splitting and DESOTO — Tree condition re-_ sizes are not as large as anticipated duct 
, - mains good in this area generally. while Duncan grapefruit are over- varie 
1960 Florida Citrus Exposition An above normal dropping of fruit _ sized. (1) 
In Winter Haven Jan. 16-23 0° mid-season oranges and grape- ES matu 
Continued from page 7 oe npstagt yt eT — KEEP INFORMED — READ — 
f . a ; c é S area. cers Seem cea a a narh 
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special trains to bring the group 
from Miami and to return them 
the following day. 


The NCA will have only thre e 
ea, een: cal i. Nourish Your Grove 


clude the Canner’s Day and <Agri- 


cultural Day luncheons and_ the * a i 
Fruitmen’s Dinner. To Rich, New Pro Its! 


Exposition officials say this will 





be one tour in which the group can Everywhere you see a successful grove, 

select its own places to visit and you can bet your bottom dollar there’s 

ote , Soe on something at the bottom of it—and usually 

aS CE NS EER. that something is FLORIDA FAVORITE \. 
One of the unusual attractions at FERTILIZER! 

the Exposition, along with many The heauty of it is Florida’s top fer- 


outstanding citrus displays, will be tilizer is available at bottom-dollar prices. 

; ; a aa It costs no more to get the fertilizer with 
an exact replica of the U. S. Moon the special formula that meets specific 
Rocket. This authentically repro- needs and requirements of Florida soil. 
duced rocket has been constructed On-the-spot delivery of instant-spreading 
FLORIDA FAVORITE FERTILIZER saves 
you time and money! 






with two over-sized citrus cans 
forming the space chamber and 


booster. Giant sized citrus fruit COMPLETE FIELD SERVICE 
form the fuel tanks of this three- CITRUS GROVES 
stage, space-age rocket, which will e FIELD CROPS 
be prominently spotlighted in the e PASTURE GRASS 
newly christened Citrus Plaza. e TRUCK FARMS 
In extending an _ invitation to 
everyone to attend the 1960 Flori- 
da Citrus Exposition, President 
Ben Hill Griffin, Jr., stated 
“We would like for everyone to 
come and see for themselves the 
tremendous strides which have been 
made in the past few decades as 
modern, improved production meth- 
ods launch the fabulous Florida Write for full 
citrus industry into the space age.” 






favorite fertilizer 


1nNnCORPORATED 
PH. MUTUAL 2-2159* P.0.BOX 912° LAKELAND, FLA. 





information. 
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Florida Citrus Industry Buys Land 
To Aid USDA Research 


Florida citrus growers and industry 
leaders have purchased 500 acres of 
land for the use of U. S. Department 
of Agriculture scientists in develop- 
ing and improving citrus stock. Work 
at the new site will supplement field 


research currently carried on by 
USDA’s Agricultural Research Ser- 
vice at the U. S. Horticultural Sta- 


tion at Orlando. 

The industry formed the Florida 
Citrus Research Foundation for the 
purpose of ‘buying the land and aiding 
citrus production research. The 
Foundation is now conducting a drive 
to collect money for the full purchase 
price and an additional $50,000 to 
improve the land. The land, located 
near Leesburg, Fla., was purchased 
at a cost of $150,000 and will be leased 
rent-free to the Agricultural Research 
Service for 99 years. 

Some of the research to be 
ducted will include’ breeding 
varieties in an attempt to produce 
(1) early maturing and_ extra-late 
maturing oranges and grapefruit to 


con- 
new 


extend the processing and fresh fruit 
period, (2) 


marketing “*kid-glove” 





Kan ctiauitata 5 aS gp RR oe MN, A Ms 
THE MAGUIRE POWER HOE 


Oranges of gocd eating quality 
good shipping qualities for a 
wide season of use in fresh fruit 
channels, and (3) varieties that pro- 
duce more and better juice color and 
more sugar per acre. 


tyre 
and 


The scientists will also 
produce both rootstocks and _ scion 
varieties that will be more resistant 
to cold and still produce high quality 
fruit on Florida’s wide variety of 
soils. They will also continue to main- 
tain the collection of over 600 
varieties and species, largest of its 
kind in the world. Material from the 
collection is used for breeding, 
stock, and selection. 

The Florida citrus 
turns nearly a third of a billion dol- 
lars annually to growers. 


attempt to 


citrus 


root- 


industry re- 


CITRUS WAS STATE’S 
LEADING FARM CASH 
COMMODITY IN 1958 


Cash receipts from all Florida farm 


marketings in 1958 totalled $689 mil- 
lion, according to a report by Zach 
Savage, agricultural economist with 
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the Florida 
Station. 


Agricultural Experiment 
This was an increase of 4 
over 1957 figures. Of this $689 million, 
grapefruit and tangerines 
accounted for $265 million. 
Citrus receipts were five 
than receipts from field 
more than five times the 
income from greenhouse, 
and forest products, and 
and nuts. 
Savage says orange, grapefruit and 
tangerine million 


percent 


cranges, 


times 
more 
and 
bined 
sery 
fruits 


crops 
com- 
nur- 
other 


receipts were $138 


more than income from vegetables, 
with potatoes, sweet cora and water- 
melons included. 

Florida’s 1958 citrus income was 
an increase of 15 percent over 1957. 
This state accounted for 66 percent 


of the nation’s oranges and tangerines 
and 74 percent of the 
grown in this country. 


grapefruit 


have wit- 
of techno- 
logical revolutions. But none of them 
done with the 
character in the individual or the 
ability to think. Bernard 


During my 89 years I 


nessed a whvle succession 


has away need for 


Baruch. 
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MAGUIRE—THE UNBEATABLE TEAM 
FOR GROVE MAINTENANCE! 


The Maguire Power Implement Team consisting of the Maguire Power Hoe, Power Banker and Rotary 
Mower are the result of years of research, development and applied experience. Designed for rugged 
dependable performance and low maintenance cost, all are side-mounted — quicky interchangeable. One 
power unit on the tractor fits all three units. 


The Maguire Power Hoe can actually hoe 1200 trees a day! The Power Banker can water — ring or 


bank 1200 trees a day! 


The Maguire Power Mower fills every mowing 
need, cuts a full 62 inch width. Flexible coupling 
allows earth contour following slopes or level. 
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Breeding Citrus For 
Cold Hardiness 


Continued from page 26 

Early Frosts 
object of ob- 
tangerines, 


Oranges to Escape 
With the 
taining 


primary 
early tangors 
and oranges of high quality a series 
19%3 and 
made each 
If, as is 
expected, very early ripening fruits 
of these 
crosses, the fruit itself should escape 


of crosses was begun in 


additional ones were 


year to the present time. 
are ootained from some 
injury in all except the very early 
frosts, 

Seed 


which usually are not severe. 


produced from a cross of 
Clementine by Owari satsuma made 
Philip Reece were 

Of the 224 seed- 
from 
fruited at 


these 


at Orlando by 
1953. 


produced 


received in 
lings these seed a 
few trees Brawley in 
1958, and indicate that this 
cross is likely to be a profitable one. 
Over 200 seedlings from a cross of 
C!ementine by Hamilin were planted 
in 1954 at Brawley. Some of these 
fruited in 1958; several were quite 
early ripening, but the only one 
selected for second test was not as 
Most of these 
have not yet into 
An attempt was made in 
obtain between 
orange as 


early as Clementine. 
seedlings come 
bearing. 

1954 to 


several 


hybrids 


strains of navel 
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Clementine and 
with the object 
seedless tangors 


seed parents and 
Honey tangerines, 
of securing early 
of high quality. From large num- 
of flowers pollinated a few 
were obtained and these pro- 
duced only 2 or possibly 3 hybrids, 
and these have not yet fruited. 
These results suggest, however, that 
with sufficiently large scale pol- 
linations of oranges it may 
be possible to obtain in a few years’ 
time fairly large numbers of navel 
orange hybrids. 

The Shamouti orange is not a 
commercial variety in this country, 
but in Israel it is considered to be 
one of the world’s finest varieties. 
For several years we have pollinated 
large numbers of Shamouti flow- 
ers with Hamlin, Tarocco and Joppa 
pollen, in the hope of obtaining an 
early high-quality and nearly seed- 
less orange. Though the yield of 
seeds has been small and the num- 
ber of hybrids very few, it has been 
encouraging to obtain even a few 
hybrids. We hope to improve the 
conditions under which these crosses 
are made so as to obtain a higher 
yield of Temple orange 
produces early-ripening seed- 
lings, and as it produces only hy- 
brids, it also has been used as seed 


bers 


seed 


navel 


seeds. 
some 
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parent in crosses with Hamlin, 
Tarocco and Shamouti oranges. In 
all of these crosses many of the 
hybrid seedlings are weak and worth- 
less, so that rogueing is necessary. 
Combining Cold Hardiness and Salt 

Tolerance in Rootstock Types 

Since 1954 extensive hybridiza- 
tion work with rootstock varieties 
has been performed with the object 
of producing a series of rootstock 
types that combine various desirable 
traits. Especial attention has been 
given the trifoliate orange and its 
hybrids because many of them are 
resistant to root rot, induce in the 
scion variety the production of 
high-quality fruits, and under some 
conditions improve the cold _toler- 
ance of the scion variety. Because 
of the prevalence of saline water 
in many of the irrigated citrus dis- 


tricts the production of salt-tole- 
rent rootstocks has been a major 
consideration in the hybridization 


work at Indio. 

With the object of combining the 
factors for cold hardiness and salt 
tolerance in citrus rootstock types, 
crosses were made using as_ seed 
parents the salt-tolerant varieties 
Rangpur lime, Cleopatra and Sunki 
mandarins and as pollen parents 
several strains of the _ trifoliate 
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orange, Troyer, Savage and Car- 
rizo citranges, and the Brazil sour 
orange. Some of the hybrid seed- 
lings, for example the Rangpur x 
Brazil sour orange hybrids, showed 
clear segregation for cold tolerance 


in the 1958 freeze (Fig. 1, 1, D). 
Several hundred of these hybrids 
are now under test in salt plots. 


Apparently, the factors responsible 
for salt tolerance are heritable be- 
cause the progenies of several crosses 
have shown striking segregation for 
tolerance to high salts. Eremocitrus 
glauca is hardy and highly salt-tole- 
rant but a slow, weak grower. Some 
of its hybrids, however, are vigorous 
and salt-tolerant and are being 
selected and tested for salt tolerence. 
The best of these will be used for 
hybridization with other species and 
varieties with the object of produc- 
ing a cold-hardy and exceptionally 
salt-torerant rootstock variety. 

Combining Cold Hardiness With 


Resistance to Root Rot and 


Other Qualities 

In a search for plants highly re- 
sistant to injury from Phytoph- 
thora parasitica, the cheif cause of 
root rot or foot rot of citrus in 
the warm soils of the desert citrus 
areas, seedlings of a large number 
of trifoliate orange varieties and 
hybrids, sour orange varieties, and 
mandarin and tangelo varieties have 
been screened for resistance to P. 
parasitica. This work has_ been 
carried out during the past 3 years 
by John B. Carpenter, citrus patho- 
logist at Indio. A method that re- 
sults in infection of all of the 
seedlings was devised. Following 
infection most of the seedlings die 
and only the highly resistant ones 
quickly recover and resume growth. 
Large numbers of resistant seed- 
lings are now under field test. Some 
years will be required to complete 
the screening of these for cold 
hardiness and other qualities de- 
sirable in a rootstock. 


Crosses have been made between 
trifoliate orange varieties and the 
following: Suen Kat, Cleopatra, 
Sunki and Shekwasha mandarins, 
Sunshine tangelo, several shaddocks, 
Iran lemon and Rough lemon, and 
several sweet orange varieties with 
the object of combining the factors 
in the trifoliate orange that induce 
high quality of fruit and cold hardi- 
ness with various qualities carried 
by the other parent, such as the 
tendency to induce high yields, 
vigor of growth, disease resistance, 
or tolerance to high-lime soils. 

Most of these crosses have been 
made so recently that few of the 
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seedlings have fruited. Unless the 
seedlings of a variety are largely 
nucellar, it is of limited value as a 
rootstock even though it has other- 
wise excellent qualities. Until the 
seedlings produced by these crosses 
are examined for nucellar em- 
bryony and tested in other respects, 
no prediction of their value can be 
made. 

The detailed method of handling 
the testing of seedlings produced 
at Orlando and Indio in the breed- 
ing of scion varieties and rootstock 
varieties is yet to be worked out, 
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but present plans are to send much 
of this material as seed or as bud- 
wood to Weslaco for tests of salt 
tolerance in the field or for tests 
of cold hardiness in the controlled- 
temperature rooms and greenhouses 
there. 
LITERATURE CITED 
1. Cooper, W. C. 
rootstock on injury and recovery of 
young citrus trees 
freezes of 1950-51 in the Rio Grande 
Valley. Proc. Rio Grande Valley 
Hort. Inst. 6: 16-24. 1952. 
Continued on page 33 
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Plan several visits to the Fair! 


See hundreds of ingeniously designed displays of Florida's 
fresh fruits, vegetables and flowers, minerals and forest products, 
honey, tobacco and seafoods. Visit the International Orchid 
Show, National Hibiscus Show, Art and Crafts exhibit and the 


Florida Electrical Exposition. 


Attend cattle shows and sales; swine, poultry and rabbit 
shows — plus special 4-H and FFA youth activities. 

Watch action-packed auto races, thrill shows and outstanding 
grandstand entertainment. Have fun on the gaint midway. Enjoy 
all four big parades in comfort from the grandstand. See the 


Fair often—See it all! 


SPECIAL AGRICULTURAL EVENTS 


From the minute the gates swing open Tuesday, February 2, each 
day of the 1960 Florida State Fair will be packed with events of 
special interest to farmers, growers, livestock raiser, dairymen 


and nurserymen. State and County Exhibits . . 
. Certified Meat Hog Contest... 
.. Barrow, Poultry, Swine and Rabbit Shows... 
Parades of Beef and Swine Cham 
. 4-H Club Events... 


Cattle Shows and Sales.. 
Beef Contest . 
Fat Stock Show and Sale... 
pions... FFA Activities . . 
Exhibits ... 


Window of the Sunshine State! 


International Orchid Show. 
fascinating features of the 1960 Florida State Fair 


. Dairy and Beef 
Table 


Horticultural 
Don’t miss any of the 
Great Show 


Lee it often! Lee tt all f 
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Indian River Fruit Seminar 


January 13-14, 1960, At Fort Pierce 


Following is the program of the 


Indian River Seminar to be _ held 
at Ft. Pierce, Jan. 13-14. 
Jan. 13, 1960, 9:30 a. m. 
Presiding — F. S. Perry, District 


Agent, Agricultural Extension Serv- 
ice 


Invocation — Albert Morris, Rec- 


tor, St. Andrews Episcopal Church, 
Fort Pierce 
Opening Remarks — F. S. Perry 


The 1960 Spray and Dust Schedule 


(Better Fruit Program) — James 
E. Brogdon 

Current Status of Greasy Spot 
in the Indian River Area — Dr. 
Mortimer Cohen 

Recess 

Trends in the Califronia Citrus 

Industry — R. G. Platt, Extension 


Subtropical Horticulturist, Universi- 
ty of California 

Current Status of Brown Rot in 
the Indian River Area — Dr. Morti- 
mer Cohen 

Lunch 

Reconvene at 1:30 p. m. 

Presiding -— Charles D. Kime, 
St. Lucie County Agricultural Agent 


Does Fresh Fruit Have a Profi- 
table Future? — Dr. William Grier- 
son 

Pruning and Hedging — Dr. Al 


Krezdron 

A Quick 
Newer Varieties — 
Cown 


Look at Some of the 
Jack T. Mce- 


Recess 
Citrus Growers Income Taxes — 
a Discussion — Laurie Tomlinson, 
District Director, Internal Revenue 
Service, and W. O. Daley, C.P.A. 





January 14, 1960, 9:30 A. M. 


Presiding — James T. Oxford, 
Brevard County Agricultural Agent 

Opening Remarks — James T. 
Oxford 

Citrus Expansion in the Indian 


River Area Through Co-operation 
with the Central and South Florida 
Flood Control District — Brian Mc- 
Carty, Chairman, Central and South 
Florida Flood Control District. 


Water Damage to Indian River 
Citrus in 1959 — Dr. R. R. 
Hunziker 

Drainage Control System in Cit- 
rus Groves — Dr. R. R. Hunziker 

Recess 

Fruit-Setting Hormones — Dr. 
Al Krezdorn 

Induce Dormancy in Citrus — 
Maleic Hydraside — William M. 


Mathews 
Chemical Weed Control — Dr. 
Dale Kretchman 
Lunch 
Reconvene at 1:30 p. m. 
Presiding — Forrest T. McCul- 
lars, Indian River County Agricul- 


tural Agent 

The Moroccan Citrus Industry — 
Dr. J. F. L. Childs 

Citrus Rootstocks for the Indian 
River Area — Dr. Frank Gardner 

Recent Developments in the Flori- 
da Budwood Program — _ Gerald 
Norman 

Fertilizing for 
Dr. Herman Reitz 


Fruit Quality — 


PRETTY GIRLS TO TAKE 
PART IN NATIONAL 
CANNERS CONVENTION 


A bevy of 10 beauties—includ- 
ing five to be chosen from among 
the 1960 Florida Citrus Queen con- 
testants—will be the Florida Citrus 
Commission’s emissaries to the Na- 
tional Canners Convention in Miami 
Beach January 16-17. 

Known as the 


Sunshine Orange 


INDUSTRY 
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Girls, the group will form a radical 
change from Miami Beach’s con- 
centional bathing beauty method of 
greeting guests. 

The girls will be on hand at 
Miami’s International Airport 
dressed in old-fashioned gowns dis- 
pensing Florida orange juice to 
the hundreds of delegates from all 
over the nation who will attend 
the National Canners Convention 
from January 16 to 20. 

The girls will dispense orange 
juice for the Citrus Commission at 
the airport on Saturday, January 
16. The next day the Florida Cit- 
rus Commission will set up the 
orange juice dispensing machines 
at the Americana Hotel in Miami 
Beach. 

The Americana will be the head- 
quarters for the convention group 
during the four-day session. 


of the 10 girls will be 
selected from among Cypress Gar- 
dens aqua-maids. The other five 
will be named from among _ those 
girls who enter the Florida Citrus 
Exposition Queen Contest. 


The girls will leave Miami Beach 
in time to return to Winter Ha- 
ven for the three-day queen com- 
petition which begins on January 
18th. 


Five 





We Are Proud of the Part We Play In 


THE CITRUS CENTER OF THE WORLD 





EXCHANGE 
NATIONAL BANK 
OF WINTER HAVEN 


WITH TRUST DEPARTMENT 


Member F. D. I. C. 


SEE YOU AT THE EXPOSITION 
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Breeding Citrus For 
Cold Hardiness 


Continued from page 31 


2. Cooper, W. C. and B. S. Gor- 
ton. Toxicity and accumulation of 
chloride salts in citrus on various 
rootstocks. Proc. Amer. Soc. Hort. 
Sci. 59: 148-146. 1952. 

3. Cooper, W. C., B. S. Gorton 
and C. Edwards. Salt tolerance 
of various citrus rootstocks. Proc. 
Rio Grande Valley Hort. Inst. 5: 
46-52. 1951. 

4. Cooper, W. C. and A. Peynado. 
Chloride and boron tolerance of 
young-line citrus trees on various 
rootstocks. J. Rio Grande Valley 
Hort. Soc. 13: 89-96. 1959. 

5. Swingle, W. T. and T. R. Robin- 
son. Two important new types of 
citrus hybrids for the home garden 
—citrangequats and limequats. Jour. 
Agr. Res. 23: 229-238. 1923. 

6. Traub, H. P. and T. R. Robin- 
son. Improvement of subtropical 
fruit crops: citrus. U. S. Dept. of 
Agr. Yearbook 1937: 749-826 (Re- 
printed as Yearbook Separate No. 
1589 (1938).) 

7. Webber, H. J. and W. T. 
Swingle. New citrus creations of 
the Department of Agriculture. U. 
S. Dept. of Agr. Yearbook 1904: 
221-240. 1905: 
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Buying a grove? 
Selling a crop? 


Need money for fertilizer? 


WE INVITE CITRUS BUSINESS 


The BANK in the HEART of the RIDGE 


LAKE WALES STATE BANK 


With Trust Department 


LAKE WALES, FLORIDA 
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See Us 


CITRUS HI-LIFTS 


Built Better To Last Longer 


At The Citrus Exposition 
LAKELAND EQUIPMENT CO., Inc. 


LAKELAND, FLORIDA 
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Cold Hardiness In Citrus 
As Related To Dormancy 
Continued from page 27 
33:43 
Periodicity 


Plant Physiol. 1958. 
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and 
some 


meetings 
of growth 
review with 
conditions in the 
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observations on 


Texas. Jour. 
11:3-10. 1957 
of rootstock 


Lower Rio 
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6. Cooper, W. C. and Ascension Peynado. 
Effect of gibberellic acid on growth and dor- 
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72 :284-289 

Tes Cooper, W. C., Ascension 
and Effects of plant 
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Classified Ads 


TRACT near Brandon 
taining 54 acres Valencia on 
just less than 3 years; 2 ponds, 
live stream; 20 acres’ pasture; 
$26,000 down. Ph. 8-1600, 503 W 
Platt, Tampa 6, Fla. 


80 AC. con- 


NEW GROVE HEATERS - 
mately 1,500 California Short Stack 
Heaters available immediately at 
$4.50 each, F.O.B. Dade City, Fla. 
For further information ask for 
P. J. Hendrickson PHONE 
DADE CITY, LOgan 7-5671 or write 
DADE CITY, P O. BOX 558. 


PORTABLE GENERATING PLANT 

3 KW., 110V., 60 Cy., Government 
Surplus, never used. Less than 
half price, $195.00. Fine for power 
pruning; other uses. Garlits, Seff- 
ner, Florida. 
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HEDGING 


CITRUS TREES 


Cali or Phone 


Wm. W. LAWLESS 


WINTER HAVEN 
Phone CY 4-2113 
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SUPERIOR CITRUS 
TREES 


Available now.... 

Registered psorosis-free and reg- 
ular budded stock grown on high 
virgin land, certified nematode- 
free. Protected by wind ma- 
chines and fuel for assured 
delivery. 
Will bud variety and 
rootstock of your choice for 
Spring 1961 delivery from reg- 
istered psorosis-free and xylop- 
orosis-free parents. 

For quotations write, or call 
GLendale 2-7541. Will send 
Citrus Newsletter and price list 
on request. 


WARD’S NURSERY, 
INC. 
BOX 846 AVON PARK, FLA. 


“Serving the Florida Citrus 
Industry Since 1924” 


on order 


CRIES TERE gem 
LAND! LAND! LAND! 
FOR SALE!! 


county, near 
Mayaca groves; near 
Lake Okeechobee; with  state-high- 
way /railway frontage. $200-$225 per 
acre. Terms if needed. Buy 1 section, 


12,850 acres Martin 


famous Port 


or more. 


land, on 
half or 


25,000 a. ranch or citrus 
U.S. Hy. 441; owner will sell 
all; $100 per a. Terms. 


Beautiful groves nearby give assur- 
ance of land quality for CITRUS. 
Write or call for map and details. 
Land shown by appointment at your 
convenience. No obligation. 


THURMOND W. KNIGHT 
REALTOR, Box 1422, Riviera Beach, 


Fla., Ph: VI 4-6485, night VI 8-2682. 


CITRUS SEED: Rough lemon, 
orange, sweet seedling orange and 
Cleopatra Mandarin. State amount 
desired and will quote price. Ward's 
Nursery, Inc,, P. O. Box 846, Avon 
lark, Florida. 
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the disease. 
1920. 


infection and development of 
Jour. Agr. Res. 20:437-506. 

14. Peynado, Ascension. Devices for ob- 
serving growth and calipering tree 
trunks. Jour. Rio Grande Valley Hort. Soc. 
2:61-66. 1958. 

15. Stewart, I. Inducing dormancy in cit- 
rus trees by the use of chemical sprays. 
Unpublished paper read before meeting of 
Fla. Cit. Prod. Managers Assoc. Oct. 7, 1959. 

16. Young, Floyd D. Frost and the pre- 

of frost damage. U. S. Dept. of 
Bul. 1588. 62 pp. 1929. 


root 


vention 
Agric. 


GROVE PROBLEMS? 
Censult Dr. Wolf to bring back and 


keep your grove in top condition. 


Phone or write for free details. 


DR. WOLF’S LABS 
2620 Taylor St. 
HOLLYWOOD, FLORIDA 


Phone: WA _ 2-2808 





10,000 Marsh Seedless Grapefruit, 10,- 
000 Hamlin, both on Lemon root, 
%”. 200,000 Rough Lemon Seed- 
lings, 5,000 Pineapple, 5,000 Valen- 
cia on Lemon. Call or write Carl 
R. Stevens, 627 N. Orange Blossom 
Trail, Orlando. Phone Garden 5-5238 
or Garden 5-8165 evenings. 





PEACH TREES — Improved Florida 
Jewel Variety, budded on special 
nematode resistant stock, for Nov 
ember and December delivery. 
Clay Hill Nurseries Company, Box 
2880, Tampa, Florida. 


Hamlin, valencia, pineapple and temple 
oranges; orlando and mineola tan- 
gelos for spring or summer plant- 
ing. Nemotode free. Prices on re- 
quest. Crescent Farms, P. O. Box 
890, Bradenton, Florida. Telephone 
2-3821 or 2-7004. 


BUDDING YOUR VARIETY OF CIT- 
RUS NOW for Summer and Fall of 
1960 and Spring of 1961 delivery; 


REGISTERED psorosis and xylo- 
porosis-free, or non-registered; on 
lemon, sweet, Cleopatra or sour 
stock. Limited quantity of trees still 
available for delivery now. Write 
for prices. GRAND ISLAND NURS- 
ERIES, Box 906, Eustis, Florida. 
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GENUINE PARTS 


GUARANTEED 
SERVICE 


POUNDS TRACTOR CO. 


Your Case and Hardie 
Dealer 


Two Locations: 


3rd & Ave. “D” —S. W. 
WINTER HAVEN 


102 North Rest Ave. 
AVON PARK 
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FOR 
FLORIDA GROWERS 


ORTHO Florida Citrus Spray Program: how | 


and when to treat your crops for better yields 


anuary is the time to... 


Apply ORTHO Nutritional Sprays There are available fou 
basic ORTHO Nutritional Sprays. containing copper, zinc, manganese 
and boron. Your ORTHO Fieldman can provide a custom mix including the 


necessary minor elements. depending on the needs of your grove. 


Use ORTHO Spray Sticker when applying wettable powders This 
highly adhesive liquid sticker is specially designed to increase resistance to rain 
by helping to keep wettable powder deposits from washing off. Extensive use has 
shown ORTHO Spray Sticker has increased the adhesiveness of wettable powder 
formulations following one to four inches of rain, to an extent that from 50-40% 


of the original deposit remains as compared to 25-15%. when no sticker is used. 
Control mites with ORTHO Trithion or ORTHO Tedion Use ORTHO 


Trithion, with its unusually wide range of control. for bearing citrus. Spray 


non-bearing citrus trees with ORTHO Tedion, for extremely long residual control. 


Next month...hints for February 


For the ORTHO Citrus Spray Program best suited to 


your special needs, call your nearest ORTHO Fieldman: 


Lake Alfred: J. S. Murphy, Jr. Lakeland: Jean E. Maybry 


Leesburg: Charles Ashley Orlando: Cliff Sutton 


Orlando: John Nowell Plant City: Webster B. Carson 
Deland: Randall Williams 


Helping the World Grow Better 


California Spray-Chemical Corp.+ A subsidiary of California Chemical Co., P.O. Box 7067, Orlando, Florida 





We Invite 
Comparison... 


Rep: 
Eve 


. It has been the unvarying policy of this 
company from the first day of its existence to 
constantly seek to manufacture the finest fer- 
tilizers it is possible to produce ... no expense 
has been spared to bring about the realization 
of this objective ... and as a result only the 
very finest proven ingredients, and the most 
modern methods of manufacturing are always 
characteristic of our fertilizers. 

Citri 

We make this statement with no desire to 
belittle the products of other manufacturers, 
but simply to present the facts to those who 


grow Florida’s fine citrus and vegetable crops. Comn 
Fro 
Many of the state’s most successful grow- 
ers have been using our fertilizers constantly 
throughout the years and have demonstrated alle 
for themselves the truth of our claims for pro- Man 
ducing fine fertilizers which result in their fine 
crops. 
. . . So we invite comparison, and sugges! 
if you are not already a user of Lyons fertili- “ 
zers, that you set aside a plot, either large or 
small, in your grove or field and use our ferti- 
lizers exclusively in such a test plot... and let 
the results govern your future purchases. The 
Bre: 
.. When you figure the cost of your fertili- 
zers, we recommend that you base any com- 
parison upon the basis of your per box cost of 
fertilizers, rather than upon your total fertili- Cor 
zer expense. c 
Comm 
You will also find our Field Service . Ge: Fro 
Men highly competent to advise with 
you on your production problems ; 
. . . and always willing to serve Cit 
you. Selecte 
By | 
Outle 





ingle Coy 


Lyons Fertilizer Company) |" 


Phone 43-101 
TAMPA FLORIDA 





